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{Xtt-S-> -SO-Xfi-SOj -^^L/ ; 

-C(R5 ) (R« ) (RM 

(R5 . R6 SI^R^ ^'«r3fiiLT. Any>®^, '>7/S, -hoS 

[Q* ^ ttm^-^. -CO-, -CS-, -SO-, -SO2 -CO-C 
0-, -CO-CS-, -CS-C0-5:{i-CS-CS-<£^L, 

^ tt, m/^^, -0-, -O-N (A^ ' ) -O-N (COA= ^ ) 
-, -N (A^ ') -, -N (COA^ ') -, -N (COOA^i) -N 

(CON (A^O (A52) -, -N (OA^ M -, -N (NA^ ' 
2 ) _^ _N (A^ 1 ) -N (A^ M -N (COA^ ' ) -N (A^ 
2 ) -, -N (A^ ^ ) -0-, -N (COA^ ' ) -0-, -S-, -N = 
N-, -C (A^ ^ ) =N-, -C (A^* ' ) =N-0-, -C (A'' ' ) = 
N-N (A^ 2 ) _^ -N = C (A^ ' ) -0-N=C (A^ M -, - 

(NA^ ') -N = C (A^ 2 ) -X\t-C (=NA* M -N (A^ M - 



» Ji^^S-^, -CO-, -CS-, -SO-, -SO2 -, -CO-CO 

-CO-CS-, -CS-CO-X«-C S-CS-$:7Kb. 
" ^t-A^ ' , -OA^ , -N (A^ M ( A^ " ) , -SA^ ' , 
-NA^ " -OA^ 3 , -NA* " -N (A* M (A^ " ) XH-O-N 

(A^ M (A^ M 
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CR» RUR^ ^>!?3$3lUT. -Q« ^ -Q" ' -Q' ' -Q' ' 

[Q" ^ -CO-, -CS-, -SO-, -SO2 -CO-C 

-CO-CS-, -cs-co-xti-cs-cs -^^U, 
Q8 2 tt, ^Jg-^, -0-> -0-N (A" ^ ) -> -0-N (COA» ' ) 
-N (A« ') -N (COA« ') -N (COOA«^) -N 
(CON (A^M (A«^) ) -> -N (0A8 M -N (NA« ^ A« 
2 ) _ _N (A« M -N (A* M -N (COA» ' ) -N (A« 
2 ) -N (A^ ^ ) -0-> -N (COA^ ' ) -0-. -S-, -N = 
-C (A8 ' ) =N-, -C (A« ^ ) =N-0-. -C (A» M = 
N-N (A« 2 ) -N = C (A* ' ) -0-N=C (A" M - 
(NA« ') -N = C (A« ) -X\t-C (=NA« M -N (A« M - 

Q« ' -CO-, -CS-, -SO-, -SO2 -, -CO-CO 

-, -CO-CS-. -CS-CO-X«-CS-CS-S:^L, 

Q8 " ii-A* 3 . -OA« ^, -N (A» M (A8 M . -SA^ . - 

4 



wo 03/055850 



PCT/JP02/13792 



NA" " -OA' ' , -NA» 5 -N (A8 3 ) (a* " ) X«-0-N (A 

8 3) " ) 

(A* 3 . A« " &DJA« 5 {i#>«?3£uLT, 7X3^1^^, S^S&WLTlriT 
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3 _Q1 0 4 
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N (NA^ « ^ A» ° M -, -N (A* " ' ) -N (A^ M -, -N 
(COA^ ° M -N (A^ ° M -, -N (A' » M -0-, -N (CO 
A' ° M -0-, -S-. -N = N-, -C (A' " ' ) =N-, -C (A 
10 1) =N-o-, -C (A* "» » ) =N-N (A^ 0 2 ) _^ -N = C 
(A^ 0 M -0-N = C (A^ ° > ) -, - (NA^ ° ^ ) -N = C 
(A^ ° M -Xa-C (=NA> ° ' ) -N (A^ ° 2 ) - 
(A^ ' RUA' ° ti#^3!6iUT. 7jc^Jlgi", g^S^^UTt.iTt)J; 

° ' -CO-, -CS-, -SO-, -SO2 -, -CO-C 

0-, -CO-CS-, -CS-CO-X{^-CS-CS-$*L, 
Qi 0 4 (j:_A' 0 ' , -OA^ 0 ^ , -N (A' ° ' ) (A^ " " ) , -S 
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» " ) X«-0-N (A' ° M (A' " ) 

&^t. ] 

iX' -S0-X«-S02 R" ' \t-Q' • ' -Q^ ' ' - 

Ql 1 3 _Q1 1 4 

[^^, ' ' ttm^-^, -CO-, -CS-. -SO-. -SO2 - 
CO-CO-, -CO-CS-. -CS-CO-Xtt-CS-CS-?&^b, 
Ql » 2 -0-, -0-N (A^ ^ M -O-N (COA^ 

1 1 ) _^ _N (A^ ' ' ) -> -N (COA' ' ' ) -> -N (COOA' 

-N (CON (A''') (A'i2) ) -> -N (OA' 
N (NA' ' ' A' ' ' ) -N (A' ' ' ) -N (A' ' M -N 
(COA' ' ' ) -N (A> ' M -N (A' ' ' ) -0-, -N (CO 
A' ' ' ) -0-. -S-, -N = N-, -C (A' ' ' ) =N-, -C (A 
111) =N-o-, -C (A' ' ' ) =N-N (A' ' 2 ) _^ -N = C 
(A' ' ' ) -> -0-N = C (A' ' ' ) - (NA' ' ' ) -N = C 
(A' ' M -X«-C (=NA' ' M -N (A' ' M - 
(A' • ' RXSA' ' «#>!?3£3£bT. TK^Hi-T. M^*2:WUTl>Tfe«i: 

' 3 -CO-. -CS-. -SO-. -SO2 -CO-C 

0-. -CO-CS-, -CS-CO-X^-CS-CS-^S^L. 

Q' ' ' \t-A' ' ' . -OA' ' 3 -N (A' ' M ( A' ' " ) . 
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-. -N (A^* ' ) -, -N (COA^ M -. -N (COOA^M -, - 
N (CON (A^i) (A22) ) -N (OA^ M -, -N (NA^ ' A 
2 2 ) -, -N (A^ M -N (A2 2 ) -, -N (COA^ 1 ) -N (A^ 
M -N (A^ » ) -0-, -N (COA^ 1 ) -0-, -S-. -N = 
-C (A^ ^ ) =N-, -C (A^ » ) =N-0-, -C (A'^ M = 
N-N (A^ 2 ) -N = C (A2 1 ) -0-N = C (A^ ' ) -, - 
(NA2 1 ) -N=C (A^' 2 ) -X«-C (=NA2 M -N (A^ 2 ) - 
(A^ 1 jStt^A^ 2 «#>!r543£LT, 7KmMi^, SifeS^^WLTtiTfect^i^ 

Q2 3 (i^i^^, -CO-, -CS-, -SO-, -SO2 -, -CO-CO 

-CO-CS-, -CS-CO-X{i-CS-CS-€:^t. 
Q2 " \t-A' 3 , -OA^ ^ , -N (A^ M ( A^ " ) , -SA^ ^ . 
-NA^ -OA2 3 , -NA" 5 -N (A^ 3 ) ( A=* M X(i-NA 

2 5 (^2 3 ) ( A2 " } 
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K+> -CO-, -CS-, -SO-, -SO2 -, -C 

0-C0-, -CO-CS-, -CS-CO-X(S-CS-CS-?:^L> 

^ 2 jj;^ -0-, -0-N (A' 2 M -, -O-N (COA^ 

2 1 ) -N (A^ M -N (COA^ 2 1 ) _^ _N (COOA^ 
2 1 ) -, -N (CON (A^^i) (A^22) ) _^ _N (oAi 2 1 ) 
-N (NA^ 2 I ^1 2 2 ) -N (A^ 2 1 ) _N (^1 2 2 ) -N 
(COA^ 2 M -N (A^ 2 2 ) _ _N (Ai 2 > ) -0-, -N (CO 
^12 1) _o-, -S-. -N = N-, -C (A' 2 1 ) =N-, -C (A 
12 1) =N_o-, -C (A' 2 1 ) =N-N (A^ 2 2 ) _^ -N = C 
(A^ 2 1 ) _^ _0-N = C (A^ 2 1 ) _^ _ (NA' 2 1 ) -N = C 
(A' 2 2 ) -Xit-C (=NA^ 2 1 ) (^1 2 2 ) _ 
(A* 2 1 j^z^A' 2 2 «#>Jr343ibT, tK^J^^, fi^«^WUTViTfe«fc 

2 3 -CO-, -CS-, -SO-, -SO2 -, -CO-C 

0-, -CO-CS-. -cs-co-x«-cs-cs-^^L, 

Ql 2 < JJ_A' 2 3 ^ _OAl 2 3 2 3 ) ( A' ^ 4 ) ^ 
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<&^-r. ] 

[Q' ^ -CO-, -CS-, -SO-, -SO2 -, -co-c 

0-, -CO-CS-, -CS-C0-5Ltt-CS-CS-^^U, 

2 (j^^ ^ig-^, -0-, -O-N (A^" ^ ) -O-N (COA' ^ ) 
-N (A' > ) -N (COA^ ' ) -N (COOA^») - 
N (CON (A^') (A='2) ) -, -N (OA^ » ) -N (NA' » A 
3 2 ) -, -N (A' M -N (A^ M -. -N (COA' ' ) -N (A' 
M -, -N (A' ^ ) -0-, -N (COA' ^ ) -0-. -S-, -N = 
N-, -C (A^ 1 ) =N-, -C (A^ 1 ) =N-0-, -C (A^ ^ ) = 
N-N (A^ 2 ) -, -N = C (A^ ^ ) -, -0-N = C (A^ M -, - 
(NA' ^ ) -N=C (A^* ^ ) -X\t-C (=NA3 M -N (A^ M - 

^ -CO-, -CS-, -SO-, -SO2 -, -CO-CO 

-. -CO-CS-, -CS-CO-Xti-CS-CS-S:^L, 
Q3 4 (i_A3 3 ^ -OA^ ^ , -N (A^ ' ) ( A^* " ) , -SA' ^ , 
-NA^ " -OA^ 3 , -NA^ 5 -N (A' M ( A^ " ) X«-0- 

N ( A^ =• ) ( A^ " ) 
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(A^ . A' ' RZSA^ ^ iit^'^niLLX, Tiamm^. Sj^S^WLTl^T 
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R" -Q" ' -Q* ' -Q' ' -Q' ^ 
[Q" ^ fimsS-^, -CO-. -CS-, -SO-. -SO2 -CO-C 
-CO-CS-, -CS-CO-X^*-CS-CS-Sr^^t, 
2 -0-. -O-N (A" ' ) -O-N (COA^ ' ) 

-N (A" M -N (COA" 1 ) -N (COOA-'i) _^ _ 
N (CON (A''^) (A^2) ) _^ _N (OA" M -N (NA" ' A 
4 2 ) _^ _N (AO 1 ) -N (A" M -N (COA" ^ ) -N (A* 
2 ) _ _N (A" ' ) -0-. -N (COA'* ' ) -0-, -S-, -N = 
_c (A" ' ) =N-, -C (A" ' ) =N-0-, -C (A* M = 
N-N (A" 2 ) -N=C (A" ' ) -> -0-N=C (A" M - 
(NA" ' ) -N = C (A" 2 ) -xit-C (=NA" M -N (A" M - 

(A* ' RUA" 2 «^>«?$iiALbT, T^mm^. m^&^^iyX\f^x%^\^^m 

Q" ' -CO-, -CS-, -SO-> -SO2 -CO-CO 

-CO-CS-, -CS-CO-Xt*-CS-CS-$:^b, 





-A* ' . -OA" 3 . -N (A" 


' ) 


( A" " ) , -S A" ' 




-OA" ' > -NA" * -N (A 


A 3 


) ( A" " ) X«-0- 


N (A" 3 


) ( A" " ) 






(A" 3 . 


A" " Rt/A" ' tt^-Sr^fiiLLT. 
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7°Dt:;US, ->i'P:^5^JU*. ->^D'^>5'>'US. -y^O^ 

1/^ U7 )\,^Z.)V^L[yX\t. ,^||^4~7 0->^D7;i/^x;US. m^^ti/ 
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[2. 2. 1. o^-^] ^y^XJUS, t'v^P [4. 3. 1] x:<J-;i/**«^ 

(N.O.SH) ^S!|)|iji<^;^figg|5^<!:LT*t-^mt«c<Z)S€:«?lcL. ^?PS> ^fiS 
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H'j;ua. ^yoH'j-Jua. +y'jv-;u». ^/=^^itux;i/», =^:fyu 
x;i/S, -»y'J-;ua, ^^s^^v^iji/a. :^y5^uv-;us, y'J-;u», :^ 
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)v - 7)\^^)V^ifim e> n. mzc 3., v □ 7;p=^^;i/ - c 7 ;i/=^^;ps*w* 
t.tz7 u -J^l&<i:7;^=^^;^fic)ffl*^iio^^J<i: LT«, Ce.,o7 u c.-.i 

7;i'*;i/«;5^ifF*L'tn 

-Q2''2_Q2 0 3 _Q 2 04 _Q 2 0 5 _Q 2 0 6 _Q 2 0 7jJ,^^^^^^^__ 11 ^ T Q ^ ° * 

^i^^i-'6©7;u+;us, ^?liic2~6(D7;W'Jr-;u»*fcJi^g^ 

^iCS^^f, Q2°''«m^^. -0-, -NH-, -CH = N-, -C {7)V 
^)],) =N-, -N {7)V^}V) -■^tz\t-S-^^to Q^°niW^, -C 
0-, -CS-. -SO-. -S02-Xtt-C0NH-«:^1-. Q=""'(imi® 

^^1^ 1 - 6 o7;u4^;i/S. B^^^2~6a)7;i^'jr-;i/«. >>i7a7;i'=^^;i/ 

-C0-> -CS-, -SO2-, -SO-*)t«-S-S^T. Q*«nt7K^ 

Aoy>iSiP, kh'D=^vS. :t=^ys, Ci_6 7;i/^;i/S. C2-b7;u 
^-jus, C3_8>'^o7;i'4^;p». c,_6 7;P3=^^->». C2_67;i/'*r-;w^ 
=^^'>». Tv^KS, '>7y», 75 Ci.67;u=^;u7$/», -:^Ci_67 

)V^)V7^jm. Ci-^7)\^tsy^ )V7^/m. 'yCi.^7)Vtl )V7^y^. 

*;pj}^=!rv'7^ys, c,_6 7;ni=^'>:*iJi'3H-;i/7 5yS. i^c,.^7)vu^ 
'yij)vt^-)V7^jm. ^mmmt-^^m. 'y^u7)v^z.)vm. 

07)V^)Vm^ ^3^^2~6 07;U^r;U». '>^a7;wu», ->i:7n7;uy 

^-^^=ymz\,t. ADy>i^^, c,_6 7;i^=^^>'i'». Ci_67;i/zi + ->s, c 
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z-eTJP^-Jus. ;<jji/^+->7^y Ci_6t;u=^;u», Ci_6 7;ni^^->;^;u 

:ihPS. v7yS. 7>^KS, 7^vyS, C2_6 7;U^-;U:t+>'«, tH 

C2_7^^7;u:^y'r>'us, 75ys, Ci_67ji^ 

^;u7sys> vc,_67;i/+;u75y». Ci_6 7JU3^->:<j>'I/i}^-;us. ;^ 
)\,n=^^}vm. Ci_67;P4^;i'*->w\*t-r;u». ^^c^.^7)V^)Vf3)vn=e-( )v 
^:t;^7;w\'^-r;p»> Ci_67;i^=^^;1/^^;*7;1'A^<;L'S, ->*Ci_67;i'+ 
;i/5=-:r;^>)i-A'^:-f;us, c,_6 7;u=i4^>';^;w\'^:^;u7$/a, Ci_67;i/3 
)V {c^.^7)V^M 7sys, C2_7 7Ji':i7y'r;i<'75yS, 
C2_77>(U;t7/'r>'i' ic,^,7)V^)V) 7sy«, 5^^C2_77;p;^/-r;i'75 
ys. 5"^C2.77;i/;^/'i';i/ {c,.^j)V^)V) 75/», 4^;i/^;i/7^ys, 
(c,_67;ww 7ays. ^:t7i^;pa;i/7$y», 

tDvn^-i )V^^i/^. >5Ci_67;u+;u:trJUA^-f;u:r^'>S. 75y:^;i'it^ 

:i;U7^>'», Ci_67;P^JU7ay;^;i/#::i;i'7^yS> =yC^.^T)V^)V7 
= y;^;l'4^-;U7iyS. 7a/;*7>'W:Jl<:^>'l^ (Ci_6 7;U4^>iU) 7$ys, c^. 

6 7;wu7 5y*;i/jK-;u (c,_67;wu) 7ay», vc,_67;1'^;p7 
^Jti)Vtsz:-)V{C^.^7)V^)V) 75/S, c ,_6 7;i'=^^;u^ 

;P7ts-;i/». C,_6 7;WU7^y7>Jl'3f:-Jl/S, VC,.^7)V^)V7^J 

Tj^-jus. Ci_5 7;u^>'i'X;i/*z:;i/7^ys, c i_6 7;i/=^r;i/;^;u*-;u (c 

,.^7}V^)V) 7Sy». 75y;^>'P4^:::JU7SyS. Ci_67^^Jl'75yx 

;i.;f:-;i/7^y». vCi_6 7;i/+;i/7 5yxjU'i^->'i'7 5ys. 7 = yx;p*j 

(C,_6 7>IU+>'1^) 7=y^. C,_^7)V^)\^7^J7.)V7!r^:^)V (C,_67 
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^us^-;us. tf^^i^-jus. ^;i/*ur;uai, ^:t^;i/*'jn;us. :t+*> 
s> i>'J7yu;u», :t=\^+i-y 5^7yu;u», -f y+ityuji'S, <y 

5^7 y 'J JUS, s^t Ko:^4^-y-y'j;H. vt HP5"7yu;i'S, >?tKa^y 

^ityu;u», vfcHo-f y 5^7 y tfu-:^;us, tr u 5 v^-ju*, hu 

5"7>^7y'j;i/S, :r=^ti-v7yu;i/S, vt Hp;r+ii-yu;us. vtK 
□5^7y'j;us. >?t HP'fy:i-+i?-yujPS, >fbHP-ry5^7y'j;i/S, e 

p'j;i/«, h*p=\^y Hp^s^yjjps, KPtf^yu^u 

y^7y'j;ps, okujus. ^yjjus. •I'y^^^y'jji/®, ^vye^-ju 
'ox^^-y-yujus, ^>y5^7y'j;us. '^>x< s^^-'yuji/S, ^> 
y-:^:r+-tj--jus, '^>y5^^7x-ji/», ^>x<y5'7y'j;i/S, '^>x-r 
y:r+ii-y'j;ua. i^pp^-jua. ^^ot-jus. ^ry^pz-jus, <y^p 
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v^/u-JUS. 7^7v-;us. :)-75^Uv-;i'», ;^>'1'A 
yu;i/«. 4^tJ->x-;i'». T^'Uv^-JUS, 7x:^v'-;^S, 7xy+it>^n 

eusv'jua. hU7vx;us. Th^i/'j;w». ^>y7^x;u», ^> 
»/^;^-7xx;us. -f>Hu;u». =^yu;u»> -ry+/u;p». ^>7tf7x 

JUS, ^>x^+-t^-\/u>'us, ^>y^7yu;ua, ^>X'f a^j^yjjus. ^ 

05":tlf^XjUS, :t=^t>-v?7y'J;US, 5^7v7V'J;US. tf^v'XJUS, bf 

S. v>kHP< SiJ^yjJUS. i^t HPtr^yUJUS. vkKPtf^vxJUS, 
S^k h*pe'jyv?x;us, xh7t KP:f=^^1ty'JJUS. i^pp^xjus. ^p^ 
x;i/S, <y^pp^xjus, -f y^PTx;uS7:>W^U<, l^ckP 'J vx;i/S 
. tf^'Jv^xjus. t^7vxji.s. ^ ij xjus. 5":t^ ;U4^ u x;us, v 

:t^^JyZL)im. tf'Ji^JUS. 7'JJUS, 5^XXJUS*«»^ L^^. 

^ (1) ^, X«-S-. -SO-Xti- SO2-^S^T;0^. ^(^f)-&-SO 

- X«- S O 2 L < , i^fC - S O 2*^'»S 

(1) 4>. RMi, -C (R5) (R«) (RO . -N (R«) (R^) , - 

X'R'r Xti-X^R^ '^^-r,. :l(Do-^. -C (R^) (R^) (RO X'$> 
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^fz, R'tR^ti^-mizu-oxm^^^^LXi^^Thx^m^^itJi^m^. 
mm&^^LT\i^xt^i^^mmm^mxit=c (r^^) (r'^) ^m^i^xh 

^ (1) Rni-Q''-Q^2-Q''-Q''Sr^1", C©-?^, R^iUT 
tt, -A", -CO-A". X«-COOA''T^oT, A^ ^J&^TK^J^i^. ^ 

m&^^\^x^^xh^^^mt7mmxitmm^^^vxi^^xh^^^mmm^mx 

SfcRni-Q^^-Q^'-Q^'-Q^^Sr^-r, ^KT)-?"^. R" <i: UT(*- A-* 
^T^oT, A^^^^'SmS^WbTViTfeefcViS^^^tTK^^XtiSMS^WL/ 

*^BJi::^(^iTi|#fcfi^SU^^'fb^ti«, (1) t;:*3tt^R^*«fi^S^*b 

mS^*LTV^TfeJ;(^i^i^^iCair^^{b^tl-e^f9, TIH^ (3) T^^tl 
5. 

I (3) 

(it'f. R^Migm»<&*UTi.iT'bc);^i^i3^8l^a*/T^L.. R»Siii^»^£ 
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^csT&^'^tf e.n-So ^rcR'^RzSR^''X'fF-^n^m'^mit7^mmtvx\t. mti 
xmmLrcm^mit7i^mm7b^mii^n^o^rzz.n^(Dm±o:)WW^^hmti(Dh 
m^iiibn^. xtt-soxtt-so2-AW^b<. ^n-sOz^w^b 

11^75^ 5) S«tl-5 1 - 4 P & WT<5 3 ~ 7 M©ISfnS U < « 4 ~ 7 M©^tS?PO 
^WT-S 7 ~ 1 4 MO^^^^^SiCSAW^ U^i. 

R > «stXR ^^T^^ns^^^^bTK^^^, mm^ 3-7 ©s/^ P7;u^>iu 

J^^|g_Q20l_Q 2 0 2 _Q 2 0 3 _Q 2 04 _Q20S_Q2 0 6 _Q 2 0 7^^^^^g 

R^«RC;R^^T^$n^S^^^b7K^*<hLT«, ]^*^6~14 

m'fb7K^StittADy>j!^i^. c,_6 7;i/^;i/a, c,_6 7;i/=i+vS, c^.g 

j^iz-^r-jus, A|x;i/a;us> c^.^jjiti :^;UaK=^->;1/S. 

->75y c ,_6 7;u+;i'*. c,_67;i'n:^>':^;i'^^;i'7sy Ci_67;u+;u 

:t^vm, r-KDS. v7^s. 7 = vys, c2.-,7)\^^=.)\^^^i^m. 
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xh7t KP:t^1fV'J>'l/S. xh7bHP5"77'J>iUS, xh^hiKP-l' 

7u;us. ^x-jus. t^^yu;us, -r a^s^yu^i^s, hU7 
yu;us, :t+-tfy'j;i/S, 5'7yu;i/S. y^iJ-y'j;u«> <y5^7y'j;w 
a. v^t KD:t=^if\/'jji/». v^t KP5^7yu;us> v't kp-t y^ii-y'j;u 
Kp-ry5^7y'j;i^s. ifuvjux, hru$->*x;us, hU7vn;us 
, xh7y'j;i/S, tfp'j-;i^s. -rsij^yu-ji'*. tf^y'j-;us, 5^7 ^ 
7y'j;i/S, it+tf':^7yu;i/iS. v^tKort^-y-yj;!/^, >?t:HP5'7yU 
HP-f y:t=^^ityu;i/», hp-t y^7yu;u». tf^i>*x;ps 

';^kHP4^y'j;i/S. v^t HP-r 5yy'j;u», Hpe7yu;us. v^tK 

n^yzy~)um. vk HPk°Ui/vx;u£. '^>y7^x;US, ^>y^7y'J 

-r>H'j;i/S. =^^/u;i/», -ry+yjjus. '^>yk7-ju». 
:t^-^V'))m. '^>yf-7yu;u», ^>xwsiS^y'j;us, '^>y':^:t+it 

x;ua, ^>y^^r7xx;i/a, .'N^vxH' v?'77'J;uS. ^>X-i'y^^-+i-y 
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-f >i>'U-;u». -f^iJ^V'J^S. -f>FUviiju». 'fy-r>KUJUS, 

:^-tf>x-;i^S^ 7^Uv:::;U». yx.i-z^=-)m. 7x7 7x 

h'J7v?r:;P», rh^^Um ^>777XJUS. ^>y5^^7x 
x;us. ^>Hu;p«. +yu;us> <y^yu;i/S> -^>ye^x;u», ^> 

xjus, :t4^if>^7Vu;u», 5^7'>'77u;p«, kf^vnjus, tru^->'-;u 

S, s^kh'Ptf'J-:^:::;!'^. vt Hp fcfP 'J;i/S. vt b'P=^y'J;i/S, vtH 

p-rayyum vt Hpe^^ujps, vt HPt:^-:^x;u»> i^tHPtf 

Ui$^vx;i'»> xh^kHP^=^-ti-VU;u». i^p^x;i/S> ^pv-;uS> 
y ^ p ^ -1- 7 ^ pt:i;u«/(W^ U < , #tcx h 7 k K p k^ x;i/S> 

(c«Apy>i^i^, Ci_o7>'i^+;i/S, Ci_67;u3^v», C2_67;u^->>i' 
tKjusjps, C2_6 7;u:t»y<;i^». :^3;i/j}?=ir->;PS. ;^;^7f^^->7^/c 

,_67>im^>'U». Ci_67;up=^^->*;i/j}^x;u7^y c,_67;u=^^;us. ^+7 
-hpS. ->7y». 7Svys. C2_,7;u^-;i^^=t^v». tKp^^^v 
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e>jiJ^n -5 1 ~ 3 ws^LTi^iT feet 

y:t+itvu;us, 7-Vzf\iYu^v=^7V^))v^. i>*:t+v^-;ps. ^+t)- 
5':t^-;us, FUJI'S, 5^x-;us. bf^V'j;us> hU7 
i/u;i'», :t^i^-\/u;us, ^7\/u;i'S, 'iv^^'/^))V^. ^v^7V^))i^, 

HP^=^1ty'J>iI/», h'P5^77U;i/S, KD<y=^1fVUJU 
7y'j;U«, ?t-4^-y-v7y'JJl/S« vt HP^4^+i-7'J;l/*. z^t\^a^7V') 

pe^v-ji/S, s^t KPtfu^^v-jus, 's>y77-;i'S, ^>v=^7V'J 
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^'>HU^;us> +yuv-;us, ^tV'j:^)vm. 
^•tJ->x-;i/S, 7i7ijv-ju*, 7x:f'>*-;uS, 7x/^iJ-x-;u», 7x 

-t>-i/'j;u», >?t:HP'rv5'77u;i/S. i^^yz^=.)im. ^;u7i^u-;u*. 5" 

;f^:;U7t^U:::;U«. :t4^i/^-JUS> iy^^^^)Vm. tfPU;U», 7U;i/S. 

^x-;i/». fcf77u;us. -f ^^J^'^'Jjus, h'J7y'j;i/«, ;t=t^i^-yu;u» 
, 5^7y'j;i/», 'Ty^tJ-i/ujus. -fv^7yu;i/», truv^jux, tfu^i^ 
;us, hU7v:^JU». xh^yu;i/S. ^>y7^-;us, ^>y5^^7x- 
;us> 'r>H'j>ius, ^-yu;ps, v^^^yjjus, ^>ytf7-;u«. 

v;a-4^y^-;u», xh^t HPtf^-;i/», xh7t Kp^:ttf7x 

, vt h*peu>^x;us, Hpepujus, >?t Hp=^^y'j;u». i^tHP 

7-h7t: KP^+-y-yj;u*, ij^p^-jua. ^pt-jus, <v 
^ppc-jus, -ry^p-7->'us*^»*L'<> #Jcxh7k Kpe7-;us. x 

^yyjJUS, 5^77U>IU». ^>y-1' =^V^'JJU«. :J7P^XjU«75W^tVi 
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7K^5^^Ci_67>iu^;us. 7i^H-c,_6 7;u=t^;u«, 7sy Ci_67;P4^;u 
s, c,_67;i'=^;u75yci_67;wp», v ic,.^7)V^)V) y^yc,. 
,7)i^)m^ t Ho=^^->Ci.67;u4^^75y Ci_87;u4^;p». c,.67;u=i 
+v'Ci_67JU+>'i/75/Ci_67;wus, (t KD^vCi_67;u+;u) ( 
Ci_6 7jm=^^>'Ci_6 7;i'4^;p) 75/ c,_6 7;i/^;u», C2.67;u*/< 
ji/T 5 y c ,_6 7;u=ir;L'». C6_l,^S]^K'^^:7K^x;^:^^:2;^7s y c ,-,7)V 
^ji^. Ci_67;u:3^r->;!3;u^:i;i'75y Ci_67;p+;ua, ;^;w\^t-r;u7 
5/ Ci_6 7;u=\r;i/«, N-7;wu^;mt-i';i'75y Ci_6 7;u^;i/S, n 
, N-v7;u+;i/:^;i//N't<>'U75y Ci_67;i/^;us> r^yxju^jNiijUj^ 
y c,.i7Ji^^)vm. N-7JP+;i'7.;i'3^-;u7 5y c,_67;u^;i/S, n. n 
->'7;i'=^r;u;^;i/3i^-;i/75 y c ,_67;u+;us, C6-,4^#ji^^^b*^Ci_6 
7;mp;P75y», ^s^sc i_6 7;i/+;i-7 5 ys> tDV/^t-oi^^^i^c^.^ 
7)i^)\^&s N-7;i/^;i/;<3;uA*^'r;i/:t+5>Ci_67;i/+;u*. n, n-v7 

-> c , _ « 7;u^;u*, c ^ _ , 4 3f SSi^^lbTK^ - c 1 _ g 7 
;i/+;i';<3;UA'^:<;i'^4^vCi_6 7;i'+;i/S, c i.67;i'n^->;^;u4^-;i/^4^ 

->-Ci_67;Wl/S. C6-i4^§ii^^<t7K9^:t=^^v:*;U7i^-;U^+i^Ci_e7 

c 6_ , 4^§*jEi^<t7K^x;i/3}^r:ji.7 5 y - c ^ _67;u:^ y ^ ;U7 5 
y Ci_67>ii/=^;i'S. c,_6 7;i'D=^^>';^;i'xH->'U7 5y c,_6 7;i'4^;u7 5y 

7$y C,_6 7;U=!r>»U7SyS, C,.,7)I^^J17^/ C,.^7J['^)\^7^ 

y», (Ci_67;u=^>'i') 75y c,_6 7>iu+>'U7 5ys. t})\^t^^zy7^y 
c,.67)\^^)\^m> c,_67;m_^v;^j;i.7}^r;i/75y c,_67;t'=*^>'i/5. c,_ 
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AJ^yC ,.,7JU^)m. N - C , . ^7)1^=^)17 ^ y C 1 _ ,7)V^)i^tl)Vyf-=- 

;i/7^y c,.6 7;WPS> N. N-vC,.67;i'=^;i'75 y c,.67>'U+;P:^j 

^fc;i.7$yc,_67;P4^;U«, 1t^^*^4^:::>'l'S. ^^m^Jl^Jl^-^UT^ 

ys. c^.,,i^mmmityi^mti)v^s-)m. C6_,4^«:^ju^-;u75y« 
, Ii3^sci_67>iu=\^;i^*;i^j}<-^7sy Ci_67;wi'S, m^sc2_67;u 
^zDvti )it>=.jV7 5 y c , _ 6 7;u=^^;us, c « _ i ,i^mmmt7\^M7)V^=^)V 

Ci.e7;i^+;ws, Ig^»;*3;i.^-;u75yci_e7;wus, c,_67;m^ 
'>^^ij-'j;i/7sy Ci_67;i/=^;i'S. ;^j;uM^:-r;i/S, n-c,_67jwi/* 
;i/At-r;ua. n, N-i^c,_^7)i^)VtiAn=t^)V&. Ci_67;i/^ju-c 
3_8>'i^o7;i'=^^;u:^j;pA^:'r;ws. C3_8Vi:7P7;i'^;i/-c,_67;i/+;u:^ 

;i,7t^-;i'k H^'/y y^;i^»> C6-I4^«^^t7jc^*>'i'^^>'^'^ H^^/y 

Ci_67;WW5^:tCi_e7;WU:^;UA^:-f;i/S, C,.,7)V^)V7. 

}vy -;i/C I _ 6 7 jw=\^ JP* ;u < )V^. c , _ ^ 7;i/4^;ux;U5^-;i/ c i _ « 7 
ju^;u^;w\'^:-r;i'*, t Ha4^x7 5y;tF;i//t^*^;i'S, t K^>^y*;pjJ^-;u 
sxttN-Ci_67;p=^^;nih'^vy:^;u>i^'::i;i^a. ^^M^)\^7^y -c^. 
,,mmmi\:7i(.m-^t:h)Vt^:^)\^7S./c,.^7)l^}i^&. ^tt^)lB.)V-c 

,_,7)i'^)i7^/-c,.,,^-mmmt7^m-^^ti)v^-=.)i^75./c,.,7)u 
^)vm. M=.)i^7^y-c,. ,,j^mmmt7i^m - ;^7f^x;^7 ^ y c ^ . ^ 7 

5 - c 1 _ 6 7 )]/^)V7 = y - c 6 _ 1 4 5f #:^^^b7K3^ - ;<j 
r;i.75y Ci_67ju+;u»> Ci_6 7;i/:^y^;u-M«-;*7;uji^->'i'7 5y 
Ci.67;u=ir;i/S> V (C2_e7;p:^y<;u) 7s.yc,.^7)\^^)\^&. v (Cj 
_e7jm^->*;ud^^>'i') 75yCi_67;i'+>'i'». Ci-e^ji^+ju-s^^- 
;^;ujJ^-;us. C3_7'>^a7;k=^^>iuCi_67;u+>'i'7 = y;^;ujH::i;u», Ci_ 
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' -c,_67Ji/^;i-k K^>?y:^>iu4-^-;us, n' . n' -i^c,_^7}v^}\^\i 

\iyi^/tl)l^^:=.)Vm. N. N' -v'C ,_67;Wl/t: K^i^Vj^JJl/Ji^-JUS, 
N, N' , N' -h*JCi_^7J\^^)i^\i\^y9ytlM=.)l^&. N' - (^g^^ 

Ci_6 7;i/3=^->-i'syS, fx (c,_67;i'3i:^vc,_67;u+jp) 75/ Ci 

c^.,7jv^)i-mmm^m. Ci_67;pn4^S';b;u4^-ji/75y Ci_67;u+ 
75/ c,_c7;w=^^;u-li3^^^S, N-Ci.6 7;mr;i'7 5 
yc,.^7jv^)i-mmm^m. n. N->?c,_67;i/^;L'75y Ci_67ju^ 

bKo:^-v-^ii^^^s, c,.^7)i:2df.iy-mmm^m. 
;U7n=t^->-C2_67;i/'Jr-;i/S, ^4^vs C6-i4^S:K^^k7K^S 

Apy>j[i^^> Ci_6 7;i/+;i/S. Ci_67;i/3^rva, 
C2_6 7;i/er-;i/S, 7|n;|/5;uS, C2_6 7;i/;^y<>'i'Sv ;^;L'7t^^'>;i/^, 
'>7 5 y c 1 _ 6 7;u4^>»u». c 1 _ 6 7 ;m 4^ V* ;wi}<-;u7 5 / c 1 ._ 6 7 

;r+ys, :::hna. >'7ys. 75-:^y»> C2_67;U^-JU^^ 

^7)V^)]/7s,j^. 75yc,_fi7;i/^;i/«. c,_67;U3^^'>*;u7t^-;u« 

, ti)vn^^)V^. c^.^7)V^)Vti)vn=^'^ vc,.^7)V^)Vii)\'n=^ 

{c,.^7)v^)V) 75ys, =^^0 2.^7)^^^ y-i )V7^ym. ^f-^c^-jy 
(c,_6 7Ji/=^rJi/) 75y*. 7iN;i/5JU75yX. *;U5;u (c^.g 
7)V^>v) 75ya. ^^ih;u5JU75ya, 5"^5}^;^5;^ (c,_67;u+;i/) 
75ys, C2-7 7;u;*jy-r>iu^+vS. ^-xjusju^+v-S. y;i/;^7>s. c 
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mm7s)\^ts>mw^> mmzii^fm. -zfunym.^. v^^-^^^, TP>®?m, 
3A^^^, i^;i/3?;pm*g. 7v'fcr>Ki®. S^smiS. -ru-om ')>^m. 

S'r^>^^c{i7;i';^u±^ifefi'r^><^M«i:;a:oTt)<fc<.>. mni^mtLx^t. 
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\tmn-^-\txMitt^:iti}^xt^ (TfB^2, 4,5), 

x\tR^ -m/xitR' =H) \zm.Wkm (r^ Rrx/xt^R^ ms/iL\tR^ ) 

<&«g^$ii-Ti{3iLT=bJ;<, x;i/7>r hMb^<^ (x*«s) xttx;i/7^:i;Wb 

-^ti (Xts^^so) j&i^^btTMiitT^jiVi (TlB^ 1 , 2) . 

7^ >mit^m^^mizmm^iy<mm^^x^mm'r^z.ti)^xt^ (tib 

Murc-fb^ti (1) (Dmmmu^it-^ 'hizmm^m^'^mx^^o -rt^ti-h. 

RXS/XitR^ W/XitR^ RZS/XUR^ ^'M<D:^miZ^iO . mtj.^ 
^ Rt>VX«R' RXS/XitR^ W/XitR"" iZ^t^it'^^ (1) 

ifmz^r)m.umLx\i\^u^>^7}i=¥)\^miz^mx^^. -^^iz. T^m^m^ 
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7,;u^-;Hb-&'^ (1 : x=sQ, ) (pmrnm-.^i 



H 



(l:R'=H. %=SOi) (l:X=SOj) 

SO 2 r&^it-^^ (1) i^€^l^^^l&»#fiT> TS't4?^ii4';^JE&:$1t^ 
^IttctO, S-irOR' ^mt^it^m (1) ^C-T. R 

Mi^mz\t. i\:^m (1 : =H. x=so2 ) msm^-^mmom.mz 

MJt£?M«a^-7 8X:~2 0 

Rf&i^PB^«a^ 0 . 5 ^fii- 1 a"C2fes, 

zih'j;U^^J«. 7SH?^i§JK, UE^^1&h^\^^tz. 

To ] > ti)\^t^:=-M\:'tm (7;i/xkh\ ^h>, XXxJU. 75 K^) . XtJ? 
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s e c -y^'^UU^^'^A, t -y^^^l/'J^-^A) ; 7;1<':^J 'J#SX«7 

mm^^t. U5^'^7A7^h% :^hU-^A7=h^ 'J5^>7Av^y>^oejl/75 

U5^':>A>'v^a^4^->;U7a U5^C7A^++>-/5^;l'>?'>^>? 
'J^7A^+itp^^;Uv->^-:^K. :^jU'^A^=^-9-;<^;U>^v7>'H) ;7Jl'*U 

^mx\t7)vti')±m^m(Di&m7}i^^^i^\' m^it. i-h^jo^^h^i^i^. 

:^hU':7Axh^vK. ;^7'J':7A t -::^h:^'>F) :7;u*U#M, 7>'U;t^'J± 

A. 7K®'fi:'j5"'^A. 7Kmfi:/N'U'^A) :7)vti^)^m. 7 ^) ±m^mxit 
mo^mm m?nt. mm-th^j'^A, mmti^j'^/^. ^m^'yo/^. 

t.tz. 7.)Vt^:^M\L'^m (1 : X=S02 ) ^^X«^ftl©:&^tC<fcoT 

MTt^R' i)^i^%W.=F, X^^SOz TfeS^b-^tl (1) 1 1 ^^e* 3 ^^MOR 

' - O H ^,^S^^J#ST H^?gi$^4^4^ -1^ ^ C t ck o T fcSJiST ^ C 
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S^&B^rBltiii^ 0 . 5 Nffal- 3 0 If ^ 

MSR' ' '^'^^;^)\^t^=-Mt^^ (1 : x=so , ) ommm 

(1) tlJi^e»3^»©R' ° S-Y (Y^miEiilSH;. ) ^l*^f)3^« 
J;OR^ 75«SR' » i:$>^7.)V-!t-::-Mt'tm (1 : X = S0 2 ) ^'^^^tt^X 

SJ^:^^ag^ia#- 2 ot:~ 1 5 o'cxh^. 
s«FBi«)i^ 0 . 5 mm-- 1 0 T'^ i>. 
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=so , ) (o^^m 

Co ] XTT^^n^it^m (1) \zmm^m^-^^z.t\zj:ox. r' ^^R\t 

-m\zUoX=CR' ^ R' ^ tUorzT.JVt^r.Mt^m (1 : X=S02 ) €: 
SfS:B#PBl« 0.5 1^5.1*^ 1 B 

Apy>j^M, 75K?^^J«, ^h>^mm. 

v^xh\ ;^'J'>A^+1t>C5^;i/vv^vH) ; 7;i';ftU^II3?.H7;U;t»U±^ 
#S©fgii7;m^'>K m^ii^ :^h'J':7A;^ K + '>h\ :M-'J'^AXh^v 

h\ ^'j-j/A t -:/h=^>'H) :7)i^ti^j^m. 7 'J ±m^mx\mo)7m 

itm m^i^. T^mitm. 7^mit±h*jOA. ym^ttj^j^y^. T^^.miVJ^OA, 

TKi^ibA-u-i/A) ;7)\^t)'j^m. 7)vti'j±m^mx\:i.m(Dmmu m^itm 

mi-h*)'OA. mmt}^joA, mm-ti^OA. ^mm) ; 7;u*'j^M©^i?7K 
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m^it, mmji^mi-h^joj^. m^yi^mti'j'yA) ■,7)\^^)\^')'f-^u 

2. 6-;P5'v>, 3'Jx>, 1, 8-i^7lf\ii^^O [5. 4, 0] ':7>x-t 
-7-X>. 1, 5-v71t*t*->^D [4. 3. 0] y>-5-X>, 1. 4- 
v7-tff->^57P [2. 2, 2] :^-^^» l?(^)W1i«»^3&^^^f § - <!:?5>^-^^^. 

7.)\^y^ ]^it^^ (1 : x=s) , x;U7><x;Hb-&ti (l : X=SO) , X>)U 
7i^x;Hb-&i^ (1 : X= S O , ) OSSiife : ^ 2 




O:X=S0j) 

1) x;U7^ (1 : x=s) (Dmmm 



mtVT\m'^tjimtii^^nT^^^^K -m^^.y^zT^to r' (c=o) 
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M t U T « U ^ A X ^ U - -\' - ; UK^ T'{-^^ $ n § -T y -> '^7 A - ^ &<j 
fflViS) ^iPAT^;SJ$-li:^il<i:lCet07mS^Wt-^<t:'&«^ (2) ^n^Ct 

m^^omo^m^uiZit. H. Gilinane)OfraXJ. Org. Chem. 1951, 16, 1788-1791 
X\t¥. Trecourte»©ife:S:Tetrahedron 2000. 56. m9-H6QtJi^\Z^^ttlX\f^ 

)vuM^mxx^m,^^-^^^^ zt\z^v)^^\zmmt^ ct^^nt^. mm 

Y?r^-r-5{b^tl (2) itT^mm^^t^it-^m (2) i!)^ih^jk^(D:^mz^'DT 

S)fc:^taS(iS^-2 or~2 0 ot:. $f^u<(i^ia~i 0 ot:T^^, rh 

\m m7i\t\ 7X3^<fcU5^':7A, TK^'fk-^h'J'^A, 7K^^b:*7'J':7A, 7K^« 

75 H. i-h^)^J^7^V. ^)^^h.9^V:f 0^1)^7^)^. U^^-^Avv^D 
'\4^>^;P7=h\ ^)J-^A^^-^:^^)V'J=yyi^)^, :f h 'J '^7 AA++t-^5";i/v 
->^v?H, ^U'^AA=^-th;<^;i/vi/^i/K) ; 7;l-* U #MXfi7;U* U ±^ 
^M©M7;m=^^->K :M>'J'^7A^ h + ->K, :f h'J^AXh:^v 

t>')^h\.-'^v^zy\') \7)vti^}^m. 7)vti')±m±miL{tmoim. 
« («^JA«', Mitm. 7m.\ti-v^}^h. 7m\tti'}0h. 7m\v)^':?i^^ 
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il:f-h'J'>A> ^M)!jU'>'A, ^^irv-^A. ©t^ffi) ; 7;U:^ U^MO^^tK 

if^->'^A:/p'7'f K) : i?^b^^©ii^«». s^vittr5>« (^JA«. h 

2, 6_;|,^,:^>, 3»Jv>, 1, 8-v71ftf->^P [5. 4. 0] '^7>x-fe 
-7-X>. 1. 5-v7lfe>'^D [4, 3. 0] y>-5-X>, 1. 4- 
>?7ifh*->^P [2, 2, 21 ^®W^il»#*^#tf5;i<!:*^T#^. 

)\u'fy%m^. ^m'mm^^ xhu^u^^m, 7aKi^M. 

(-B^J^Jf, 7y5^:<7;i'^>S?>^x5^;p, 7y>^;*;i/Jt^>S?>^<V7'Ptf;u. 77 
>?;t;;i/7j^>i!>ftf'^'Jv'>7S h\ 7y>^;^3;i'xH>i!f;^i?P^5^JU75 K) rt# 
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sCsPtrBi^ii^ 0 . 5 mm-- iBX'$>^o 

2) 7.)vy >< zLMt^m (1 :x=so) (ommm 

(1 : x=so) ^^^t^^ti^^x^. xjvy^ \^it^m (1) ^mitmw^ 

K*SJiag«iiS-2 o'c~2o or, j?^u<«o'c~i o o'c-c*^. 

MuLxm^^^^t^xt^o z.n^(D^X'it. ^it^^uy. ^aut^ji^L.. 

%^f^'(kts.7.})^i\r-^yY- (1 :X = SO) -^W&X^^. 

^'^mzkt. TsiV^-i (1 : X = S) h\ti^h2'^m.(hi^^ -Ouu 
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3) 7.)\^t^=.Mt^m (1 : X = S02 ) ©miite 

hMb^tl (1 : X = S) X\t7.)Vy ^ -Mt'^m (1 : X=SO) S: 
mtf^:Lt\z^^7.)Vi!r^::-M\:^m\l : X=S02 ) S:^fi5cT?>c:<i:7&^T#. 

7.)vy^ hMt^tF (1 : x=s) x«x;U7^ri;Hb^«^ (i : x=so) tm 

/\u^ywm. ^^m%m%. ttjvt^ym^Mm. ^h'j;u^M. 

^{b^fe (i^j^ti, nw.. ^9-^uuT^<$zBMmuE) ^^i^ikmmm. m 

<»:) . a-H'O-ifVvT-tx- 3- K^>-tf>v^ □ 'J vM^^M^ 

^^tLT^, mx\t. x;U7>f hMk^il^J (1 : X=S) «!: 2 1«~ 5 ^il<7)i! 
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i?'fb7K^-7>^^'i7At Uyx-h?^C<l:) ^mt)<'^U>s y'hy\i\^oyy 
7.)l-!t-^-M\:^!iSd (1 : X = SO , ) (Dmmm:^3 



it^m (2) \Z7.)Vt-:L)Vm^mXt^^t\Z^y). X;i/7j^r:;Wl:^ife (l : 
X=S02 ) ^^iSL-t^Z-tt^-Qt. it^m (2) ^7.)Vy^Z.)V^(D7)VtS^) 

h>mm. x)[^^^zy\^j^mm. T^^ma^^tij^x'^. :inib(D2mm^± 

(1 :X=S) g)ijjgfe:jg:4 




0 

(1:X=S0,) 
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(4) 

7.)iy^ hMfc^ti (1 : x=s) ommm 

uzxKf'it'^m (1) ^mmt^^tti^X'^. it^t^ (4) (r" s 

Sff^i^r^fiai^ 0 . 5 i a-efe§» 

ADy>?^r#l^> :ihU;H^M. 75H?^^iS. <5^h 

x^ujfj^^^v'Hi^^s, i^^^mi^z.Lffii:^. _z.n^(D2mm^±.^ 

^Sd.htc^O^k'&ti (1) &M-r^;it7&«-Tr#, -fb^J^ (4) $:5"^-;l/<?:i? 

40 



wo 03/055850 



PCT/JP02/13792 



Eitmmitm'^ o . 5 mm-- 1 st-^s. 

XJiy^ H-fb-^fe (1 : X = S) > ;^JP4^:iJHb-^ti (1 : X=SO , ) (PSlii 



SC5 




R'=NHY' 



1) x;u7^ K^b^^i^ (1 : x=s) (Dmmm 

{C^m (5) tt;^;UJl^-;Hb^tl (R'^ cor' ) RtXlii^L<«2ii©75 
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■fk#i m^ii> ymiVJ^OA. T^mtthooA, tk^^'jc^a. zK^^t* 

^M©M7;m^xK (^ajAtt', :fh'Jt7A;>^ h=^->H, :M> 'J '^AX h^-> 
H, *'JC7A t -yh=¥i^h*) ;7;U:^7U^JR. 7;P:^7 U±?li^«XJi^07Ki! 

» m^it. 7mim. ymiti-h^joi^. 7xm»U'^7A, 7Kig{k'J5^'i7A, 
TK^^bAu-^A) :7)vts')^m^ 7 )vt) ^) ±m^m,ii\-i.WL(DEmM 
m.i-v')^h.. mmti')':?!^. ^si-fev-^A. ^S!^) : 7;u;^7U^M®^^7jc 

ijx5^;u7 5>. v-r y7'Dtf;i/X5^;i'7 5>, n— ;^5=-;i'^;U7i^u» 

2, 6-;i'5=->'>, n'Jv>, 1. 8-i?71t*t*>'^P [5. 4. 0] '^>x-lr 
-7-X>, 1, 5->^71i-'bi->^D [4, 3, 0] y>-5-X>, 1, 4- 
v7-tft*v'i?D [2, 2. 2] l?(D«:iLS^;{)^'#tf^-t7&^'tr#^. 

m^>^^t^^T'€^^f^\i.mmtLx^t. m^^t. 7)\^:=i-)i^^mm. x-x 

7K^mWhz.ti!)^r^. c:nb©2ffl^j^^±$^'&bTffliiSj:tfcT't'5o z. 
2) x;ujt^x;Hb^«^ (1 : x=S02) (ommm 
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(5) X'7F-^n^^5.>Xit^^=-'y2^mznLT. l?M3&^eM]«©XJl/7>f 

0 1:- 1 0 0 1:, $f ^ u < 

\t%m (5) \t.tl)Vif-=-Mt^m (R'' CORM mS\Wi^h<\t2m07 
^1t. it^m (5) ^#ii-r'5^«i:?5:<<b^tl (i) ^m7^r^^th'^mx$> 

xh'j;i/^^!». 7SKi^«, ^h>^j§ji, 7.;uji^^'>H^«. 
^^mmco^t'^m (1) . #tc^ (3) ©{b'&tJtt, /3 7^a< h'Se<^>«*fe • 

2|s:^0J^b^<^* A^fflt^E^i LX^mt^Wi-t. S4S«*igA- S 0 

ImgTS^eig, $fSL<« 1 Oing;5^b 3 0 Onig(7)|gST*So ^fzWl^mtbX 

#:a 1 kg^/c 0 0. 1 nig;5^ 6 2 0 0 mg, $f ^ L < 0 . 5 ing;5^ 1 0 0 mgOlQia 
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mmmmtLx{t:$^^mi\:^'^tt^i.zm^±ff^-^nx\^^^miim^^^. 
m^mmti^x\mm. mmm. %mmm^mif^^t^^x^^f)mm\tL 

x^^ti^^^^^ mibn^it-^^itEi^x^iz^cDi^^tnfj^-ljX'h^. 

: 1- (2. 5-i^7JU:j-D7x^;i^) -l-^>^y-;t/ 
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F 



F 



OH 



-7 sr. 7;p3f>|IH^T. 1. A-i/y)V'tuy<yX7)V=r\iY (2. 8 4 
g, 2 0. Ommo 1) ©xh^tH07^> (4 Om 1 ) ^^Strn -^^^PU 
J-^K {\. 5 2M ^+1^->jiJK, 14. 5 ml, 22. OmmoDSrMT 
Lfz. K)mm^m^\^ti.m^, 2INfFB^*HtT-2 0'C^T-#fiLfc. KjmWi 

^L. tK. :tectJXta?nAlt7KT|lii;jJt#b, (MgSO^) ^, jgSSLfc, 

^^n^cJiSSrv'U^y^U^^A^D-^hi^^^^r- (9% si^^x^;u— 
1f» '(^nmVWm\:^m (2. 6 2g, 6 6%) S:?5Jlllfefft4^fJ(!:LT^#fc, 
iR-NMR (400 MHz, CDCI3) <5:0. 90 (3H, t. J = 
7. 3Hz). 1. 28-1. 50 (4H, m) , 1. 7 0- 1. 8 2 (2H, 
m). 1. 91-1. 95 (1H, br m). 4. 98 (IH. dd, J = 
11. 7, 5. 9Hz), 6. 88-7. 00 (2H, m), 7. 18 (IH. 
ddd. J = 8. 8. 5. 6, 3. 2Hz) . 

%mmi : 2 - [1- [ (4-j^an7xXjl/) ^>5^;i/] -1. 4-y 



o'cu^viT, 1- (2, 5-x7;i/^D7x-;u) -i-^>:$'y-;u 

(3 0 0mg, 1. SOmmol) C7)i^^k;<9^l/> (6m 1 ) itflKH4-:J7DO 
^>-tf>5^:^--JU (4 3 5mg, 3. OOmmol). h 'J 7x-;i^7f:7.7'('> 
(7 9 8mg, 3. 0 Ommo \) , ii^TS7'/'ytS)V-^^ym.i^^'J'fu}d)V 
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(5 88^1. 3. OOmmol) ^MmaXtz. Kft^m^^MMX 1 5 V^mm 

^mA^x-mcmi-rz. m (Mgsoj ^. mmv, n^nrcnm^2^^ 

2l5IB^+-!t» TS[S!t^fB{l:^«5 (2 6 6mg, 5 4%) 

I R (ATR) v:2958. 2931. 1624. 1595. 1574. 
1 4 9 3, 1 4 7 5. 1 42 5. 1 3 8 9. 1 2 3 4. 1 2 1 5. 1 1 7 1, 

109 5. 101 2, 87 4, 814 cm-^ 

^H-NMR (4 0 OMHz, CDC 1 3) 6:0. 8 6 (3H. t, J = 

7. 3Hz) , 1. 22-1. 41 (4H, m) . 1. 7 8-1. 8 8 (IH. 

m) , 1. 8 9- 1. 9 9 (IH, m) , 4. 48 (IH. ddd. J = 8. 6, 

6. 6. 1. 7Hz). 6. 81-6. 86 (IH. m). 6. 90 (IH. 

td. J = 9. 0, 4. 6Hz) . 7. 06 ( 1 H, ddd, J = 9. 0. 

5. 8, 3. 2Hz) , 7. 17 (4H, s) . 

MS (m/z) : 3 2 6 (M"^) . 

HRMS (EI) iCiyHoClFaS (M*) tbX 

mmi§. : 3 2 6 . 0 7 0 8 

^tJM : 3 2 6 . 0 6 9 6 

mmm 2 2- n- c u-^uuyx.-)v) 7.)\^y^=.M ^y^)\A -1. 



0*CH:feliT. 2- [1- [ (4-^DP7xIi;l') ^>^M -1, 
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4 -5x7JU:ta^>-if > (5 1 5mg. 1. 5 8mmo 1 ) ©:^<b/5^U> 
(10ml) m^&\z3-i7Dam^MMM (3 0lmg, 1. 74mmol)& 
iD^m Mi^VlsmmmWLrc. ^^\Z3-^nnj^^MMm (lOOmg. 

0. 5 7 8mmoi) ^uxsmrmwLrz, K]^mm^m\:)f'^ 

Sfejl^Lfe. (MgSO^) ^. ii^b. %^ntz1%m.^^&iy')tif)Vtiy 
Ki;u^Yifyy^- (10% it^i!x^;w-^:^iJ-» TJliiau «IIBSi4^^ 
2 -A i6^XSm^^'m-2-B mmL) (230mg. 43%) S: 

#H^!gS(79. 8mg, 15%) thX%tz, 

im^'i^. : 1 0 8 . 5- 1 0 9. or. 

I R (ATR) v:2929, 2854, 1493. 1275. 1132. 
1 1 7 4, 1 0 8 6, 1 0 4 3. 1 0 1 1. 9 6 2. 8 6 2, 8 2 3, 7 3 5, 

5 0 3 cm"^ 

^H-NMR (400 MHz, CD CI 3) 6:0. 90 (3H. t, J = 
7. IHz) , 1. 30-1. 5 0 (4H, m) , 1. 9 6-2. 0 6 ( 1 H, 
m) , 2. 2 7-2. 3 6 (IH. m) , 4. 03 (1 H. ddd, J = 9. 6. 
6. 1, 1. 2Hz) , 6. 71 (IH, td, J = 9. 1. 4. 4Hz), 
6. 85-6. 92 (IH, m), 7. 07-7. 12 (IH. m), 7. 10 
(2H, d. J = 8. 6Hz) , 7. 28 (2H, d. J = 8. 6Hz) . 
MS (ra/z) 34 3 (M* + H) . 
7tm^m§. : C,jH,jC 1 FgOStLT 

mmm ■. c 59. 56%:h 5. oo%;ci 10.34%; 

F 11. 08%;S 9.35%. 

C 59. 27%;H 4. 91%;C1 10.42%; 
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F11.05%;S 9. 45%. 

2 - B 

I R (ATR) v:3078, 2958. 2931. 2862. 1574, 
1 49 5. 1 4 2 5, 1 3 9 0. 1 2 1 3, 1 0 9 0, 1 0 5 1, 1 0 1 2, 
8 18, 7 4 1 cm-^ 

^H-NMR (400 MHz, CDCI3) 6:0. 83 (3H. t, J = 

7. IHz) , 1. 17-1. 40 (4H, m) . 1. 94-2. 0 5 (IH, 
m) . 2. 2 4-2. 3 4 ( 1 H. m) . 4. 0 3 (IH. dd, J = l 2. 0. 
3. 2Hz) , 6. 8 7 -6. 9 9 (3H. m) . 7. 26 (2H, d, J = 

8. 3Hz) . 7. 35 (2H. d, J = 8. 3Hz) . 
MS (m/z) 3 4 3 (M* + H) . 

HRMS (FAB) : Ci^HisOC I F2S (M+ + H) tVX 
gUM : 3 4 3 . 0 7 3 5 

mmm : 3 4 3 . o 7 5 o 

mmm3 ■. 2- [1- C (4-^aP7x:i;i/) 7.;U;^:nju] ^y^)V] -i. 
4 --Jy)]/:tU^>-iL> 



2- [1- [ (4-:J7PP7x:^;U) ^>^)U] -1, 4-v 

y)\,^nK>iL> im^i^2-B) (150mg. 0. 4 3 9 mm o 1 ) 
:A^Uy (5m\) mmz3-^nnm^M.Wrm is S- 8mg. 0. 5 7 1 

mmol) ^Mpitzm, giax'i 8iHjrBiwufc. Rmmm^m\:^^\y>r^ 




o=s=o 




CI 
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(MgSO^) ^, mmU t#e,nfcSaSi£:^Ev'J;<jy>'l'*7A^o-7h 

^yy^- (10% mmx.^)i—^^D-» X'^mt, (122 
mg, 7 7%) ^m^t^^>^tLxmrco 

I R (ATR) v:3089. 2958, 2933, 2873, 1583, 
1 4 9 6, 1 47 5, 1 4 2 7, 1 3 94, 1 3 2 1. 1 2 7 9, 1 2 1 9. 
1 1 7 6, 1 1 49, 1 0 8 6. 1 0 1 4, 8 2 9, 7 5 4cm-^ 
'H-NMR (40 0MHz, CDCI3) 5:0. 85 (3H, t, J = 
7. 3Hz) . 1. 15-1. 40 (4H, m) , 2. 03-2. 14 (IH, 
m), 2. 38-2. 47 (IH, m). 4. 51 (IH. dd, J = 10. 5, 
3. 7Hz) , 6. 83 (IH, td, J = 9. 0, 4. 6Hz), 6. 94- 

7. 01 (IH. m), 7. 25 (IH, ddd. J=8. 8. 5. 4, 3. 2 
Hz) , 7. 38 (2H, d, J = 8. 5Hz) , 7. 53 (2H, d, J = 

8. 5Hz) . 

MS (m/z) : 3 5 9 (M* + H) . 

HRMS (FAB) : Ci7H,8C I F2O2S (M+ + H) tLX 
: 3 5 9 . 0 6 8 4 
: 3 5 9 . 0 6 8 8 

4 : 2- [ (4-^PD7xZ:;1/) ^;j-^^;i/3 -1. 4-v7>)U^P^ 



yjt^l : OX:\Ziil^X. 2. ^-'Jy)V^UKy9)V7)Vu~)V {Z. OOg, 
3 4. 7mmo 1) (^ixh^tKD7^> (150ml) m^\,ZA-i; uu^> 
■if>^t-}l (5. 4 5g, 3 8. 2mmol), H U 7x-;U/InX7^ > 
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(11. Ig. 4 1. 6mmol) , ^^U7'/':^tiM>mi^^ 

(8. 16ml. 41. 6mmo \) ^mcta^fto Kj^^mm^M^^r4BrBm 
(1% ffi!x5';i^A^ri^-» mmLm&it^m (2. esg. 29%) ^ 

:^m2 : 4-i7an^>i^>^:^-)l^ is. 8 6g, 2 6. 6mmo I) (DN. 
N-5;^5^;U>js;l,A7a H (12 0ml) mmzSm:^^}'^^ (4. 0 0 g. 
2 9. Ommol) . *3 J:t;2 -^P tpt^^l^- 1 . 4 ->'7;U:ta-<>-if > 
(5. OOg, 2 4. 2mmol) SrAOA/cl^, ^fST S^TOJ^Lfc. SJt;:^ 
^tCi&M<bT>t-'>A (5 0ml) , :}3cl:y^7K (2 0ml) ^fiP^fct^. >^ 

T'^it (Mgso^) , mf^Ltc. #?>nfcm5:->u:^y;i'*^A^DTh^ 

7 (1% »^X^;l/— ^=lr1^-» T)ltl!lUTC{b-&tl (6. 41g, 

9 8%) tim^mv^mtbxnft, 

^H-NMR (400 MHz, CDCI3) 5:4. 04 (2H, s), 
6. 8 5 -7. 0 0 (3H, m) . 7. 23 (4H, s) . 

^Sg^j5 : 2- [ (4-^aa7xx;u) ;^;U)jNXjUp^^;u] -1. 4-v7;i^ 



;&ffil : 0t:{I*3(^iT. 2- [ (4-^DP7x:^;U) 5"*^5^;u] -1.4- 
v7;U:tP^>-fe*> (2 7 Img, 1. 0 0 mm o 1 ) t^^lb/?" U > ( 5 
m I ) ^^C3-^OPj©3^.i.S^ (2 2 5mg. 1. 3 Ommo 1 ) <£rSaA;t 




CI 
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t}*J0A7mms iij:v^mm'k^7^x'mwLrc. (Mgsoj mmi^ 
fc. n^ntcmit^&{t:^^u> (5ml) ox:\zr^mLrcik> z- 

^PP^E*^ (4 5 0mg. 2. eOmmol) ^^tilf^iaT 1 5P# 

i5^zj^^m^m.7^r'm^brco (Mgso^) t^. j^^su m^ritcym^ 

mti^t'^'^ (2 1 Omg. 6 9%) «:MfeS##lM<i: UT^fc. 
:5r^2 : O'ClC^l/iT, 2- [ (4 P P7xr:Jl/) ^'^pC^^-JU] -1. 4- 
>'7;U:tP'^>1f> (6. 5 4 g. 2 4. 1 mmo 1 ) ©p^^/— ;i/ ( 1 0 0 
ml) ^^^{ClHzO (16. 4ml) . ZOXH^Oz (16. 4ml, 145 
mmol) . :te«J;t>'±;* U ^T>^/N7>^-':7AE7K?0tl (4 2 5mg, 
0. 3 44mmo I) <&iDA, 1 BtP^^iftJ^LTt^, SiaTl 5ll#Pp1^#Ljt. 4ff 

ii;K-eJilMi;i5fejf Lfe. (MgSO^) JilSb. #^tirc^igS:'\+lJ-> 
ctOMi^^U^IB^b'&tl (6. 34g. 8 7%) ^m^^^B^tlyXntCo 
;I^S3 : 4 -i7PP^>-if>7>;P7-<>i?:t-h U -il^A (1 9. 0 g. 9 5. 5 
mmol) OZf^y-Jl (2 00ml) mmmiZ2 -Zfo=E^^)U- 1 . 4-v 
7;U:tP'^>-if> (1 2. 3ml. 9 5. 5mmol) ^^JPAfc^, 5l^rBlM 

^b. (MgSO,) Ufc. t#e,n/iH#:^'\+1t>cfcD^^H%b 

^sB'fb'&ti (12. 3g, 4 3%) ^m^^^f^^tLxmrzo ^i^nrz^m^ 
(Mgso4) t^, mmi^fz, nibnrzmw^^^^>x^i^L. :k\,^x>^x^ 
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JiOSIg^b^fBib^tl (12. 7g. 44%) ^ntco 
I R (ATR) v:3089, 2991. 2943, 1581. 1496. 
1 3 1 5, 1 2 7 9. 1 2 1 3. 1 1 4 9, 1 0 9 0. 1 0 8 0. 1 0 1 2. 
9 5 8. 8 1 6, 7 7 9. 7 5 6. 7 2 9, 7 0 8, 64 6. 5 1 7. 
4 6 9 cm"'. 

^H-NMR (4 0 0 MHz. CDC I 3) 6:4. 3 6 (2H. s) . 

6. 91 (IH. td. J = 9. 0. 4. 4Hz) . 6. 9 9-7. 0 6 (IH. 

m) . 7. 11 (IH. ddd, J = 8. 3, 5. 6. 3. 2Hz) . 7. 45 

(2H. d. J = 8. 8Hz) , 7. 62 (2H. d. J = 8. 8Hz) . 
MS (m/z) : 3 0 3 (M* + H) . 

mmm e : e-2- n- r (4-^DP7x:n;i^) 7.;u7 }^-;l/1 -2-7x:^ 



;U) -1. 4-'yy)\^^nK>-\f> (3 0 3mg. 1. 0 0 

mmo 1) ©T-h7tHP7^> (5ml) 'J 'i7A^+1t;^5";i'X'>^ 

i/Y' (0. 5Mh;i'X>^f^, 2. 2 0ml, 1. lOmmol) SrJnAfc^, 
O-CTiraWLAc. R!t^mm^Z^>X7)ly't\^ (12 7mg. 1. 2 0 
mmo 1) ^JDAAc^. ^iSTl SI^TOJ^^bfe. JKl&iiigfw^Mib7>^- 

ft:^7KT'jiii;sfe?^Lfc^. (Mgsoj m^fzo n^nrzmi&^^ 
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m\^. ^IBib^tl (2 2 0mg, 5 6%) SrMfeS^t tTf#fc. n^^ntzmW 

m^mw (i i img, 28%) ^nito noe 

(nuclear Overhauser effect, 
iH,-!^: 1 4 4. 5-1 4 5. 0*0. 

I R (KB r) V : 3 0 6 8, 1 6 3 7. 1 5 8 1, 1 4 8 9. 1 4 5 0, 
1 4 1 9, 1 3 1 5, 1 2 4 6, 1 1 5 5, 1 0 8 6, 8 8 7, 8 1 4, 7 5 2, 
7 2 5. 6 9 0. 64 8, 6 2 7, 6 1 3, 5 3 4. 4 6 7 cm-^ 
iH-NMR(400MHz. CDCI3) 6:6. 88 (IH, td, J = 
9. 1. 4. 4Hz) . 7. 06-7. 18 (4H. m) . 7. 22-7. 28 
(2H. m) . 7. 3 0- 7. 3 6 (IH, m) . 7. 39 (2H. d. J = 
8. 8Hz) . 7. 60 (2H, d, J = 8. 8Hz) , 8. 09 (IH s) . 
MS (m/z) : 3 9 1 (M^ + H) . 
Ttmmm: C^oHisC l FaOjStLX 
Si)ff:C 61. 46%:H 3. 35%;Cl 9. 07%; 
F 9. 72%;S 8.2 0%. 
^mm:C 61. 39%;H 3. 28%;C1 8. 95%; 
F9.82%;S8.30%. 

^mn 7 : 1^ [ (4-^pp7x:i;M 7.;u^^;u] -1- (2. 5-v7;i/ 
:ta7xr:;i/) -2-^>j^/> 



CI 
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7x-;U) 7»/l'*--»l^;^5'M -1. 4-v7;i/^D'^>-lf> (6 0 6mg, 
2. 0 Ommo 1) ©xh^fc:h'D7^> (1 0ml) mmzn-:f^)W}^0 
A (1. 5 7M^+1^->^f^, 1. 2 7nil, 2. OOmmol) ^llQXfc^. 

^i^^r^i^htzo mmm^- 7 8x:\z}%&'^, (o. 2 i 8 

ml, 2. I Ommo I) ^mrvrco Kit-mm^- 7 sx:n. smmmwu 

(2. 0ml) <&SP^fc^, ^ra^T'#tabfc. SlS^IK^rvX 

f^j^ (Mgso^) mmi^, ^#e>nfc^^6^*ffi'>•J;^y;^;^^A^7□•7h 

/7-^^^_ (10% MX5^;U-^+-tt» Tll^Lfco t#^n)t@^*$:^^^ 
1t><kOSi^SL. ^IBib^tl (3 3 0mg. 44%) ^Um^l^^tLXn 

: 8 5. 5-8 6. Or. 
I R (ATR) v:2968, 172 4. 1581, 1491, 139 4, 
1 3 3 5. 1 3 2 3. 1 1 5 5, 1 0 8 8. 1 0 3 4, 1 0 1 1. 9 0 6, 
8 2 9. 8 1 6. 7 5 8, 7 2 5, 6 1 5. 5 4 6, 4 6 9 cm-». 
^H-NMR (4 00 MHz, CDCI3) <5:0. 90 (3H, t, J = 
7. 6Hz) . 1. 5 2 - 1. 6 8 (2H, m) . 2. 62 (IH. ddd, 
J = 18. 1, 7. 6. 6. 8Hz) . 2. 84 (IH. ddd. J = 18. 1. 
7. 6. 6. 8Hz) . 5. 66 (IH. s) . 6. 95 (IH, t d. J = 
9. 0. 4. 4Hz). 7. 02-7. 08 (IH, m). 7. 39-7. 43 
(IH, m) . 7. 43 (2H. d, J = 8. 5Hz) . 7. 56 (2H. d, 
J = 8. 5Hz) . 
MS (m/z) 3 7 2 (M"^) . 
Ttmm: Ci^H.sCl FjOgSiUT 

mmm-.c 54. 7 7%;h 4. 06%;ci 9. 51%: 

F 10. 19%;S 8.60%. 
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MMii. :C 54. 47%;H 3. 9 2%;C1 9.68%; 
F 1 0. 2 6% ; S 8.7 6%. 
8 : 2- [ (4-^Pa7x^>lU) X)\^ts~}[^] -2- (2. 5->?7Jl^ 



7;i/:^>^8ST, - 7 8'CH*3liT. IIJ60y5T#e)nfc2 - [ (4-:i7DO 
7xn;l/) -l. 4 -':^7;i/^0'^>-bf> (3 0 3mg. 

(1. 5 7M^^D->mU. 0. 7 0 1ml. 1, lOmmol) <£JPAfc^. 

^ia*T#iau, ;^:vi-ei o^^fBmitL'^. sjt&j§fiS<£-7 8t:{c}^m mt 

^>V^)ViO. 14 0ml. 1. 2 Ommo 1 ) ^fjlTL^Co 

-7 sx:-c3o^mw:WLrzm. 3mmM-^xox:t.X'^MLrzo R!!S^mm\z 

INMm (2. Oml) $JDx.7t^. B^i!X5^;i/TattJLfc. ttmfK«-&U 

yy^- (10% s^®?x5^;u-'\+ii-» Tiiii^b, #?.nfc@i4J<&^+-!^-> 

l^sBib'&t) (2 0 0mg. 4 9%) ^MfeS^tlKt LT^#fCo 
gi,.^: 1 7 9. 5- 1 8 0. Ot:. 

I R (ATR) i/:1682. 1595. 1579. 1495. 1475, 
1 3 1 5. 1 2 8 4, 1 2 4 0. 1 2 0 9. 1 1 5 3. 1 0 8 2. 9 9 1. 
8 7 4. 7 6 6. 7 0 8, 6 8 7, 6 0 7. 5 4 7, 5 0 9. 4 5 3 cm-^ 
^H-NMR (400 MHz, CDCI3) 5:6. 54 (IH. s). 
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7. 01-7. 10 (2H. m). 7. 34-7. 38 (IH. m). 7. 44 
-7. 50 (4H. m) . 7. 5 8-7. 6 5 (IH, m) . 7. 67 (2H. 
d. J = 8. 8Hz) . 7. 8 8-7. 9 3 (2H. m) . 
MS (m/z) 4 0 6 (M*) . 

HRMS (EI) : C20H13C 1 F2O3S (M"^) tLX 
mW»m : 4 0 6 . 0 2 4 2 
^9m : 4 0 6. 0 2 3 0 

mmm 9 : 2- r (4-^an7x::i;l/) -2 - (2. 5-v7;P 

^□7xn;p) - i-7x:i;i^xx^;i/=^>V7-h 



7;u=f>^BitT, -7 8t:ti:feViT. 5 Trt#?)nfc 2 - [ i4-'!7nn 

7x-;u) x;i'3^-JUp^5^;i'] -i, 4-9-7 )Viru^>^y (3 0 3mg. 

1. OOmmol) ©v;?^ h=^vX:S'> (5ml) }g?SHn-y5';i/U5^'>A 
(1. 5 7M^=l^it>^^. 0. 7 0 1ml, 1. lOmmol) $:J)DAfc^. 

;^ctiT'i o^«i^bfco TOMSr-7 8t:»m 

'^>V'f;i/ (0. 14 0ml, 1. 20 mmo 1) ^rSSTLfc. SJS^^tS^ 
-7 8t:T-3 05^-mi^Lfc^> 3B#fB^^HtT0t:t-e#fiLfco 

-^L, 7jc, ii^xsmi'k^i^xmcm^x.m:. (Mgsoj i-. li^i- 

ti. mibntz.mt^^mi^')ts'f)Vfiyh^u^Vifyy>(- (io% it^^x 

■ IB^b^i^ (8 0. Omg, 2 6%) $:Mfell*t:#jK<h UTttfc. 
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m.^: 2 2 4. 5-2 2 7. Or. 

IR(ATR) v/:1 7 56. 1 6 1 0, 1 4 9 1, 1 4 5 0. 1 3 2 5, 

1 2 2 8. 1 1 5 5. 1 09 2. 1 0 7 2, 1 0 1 1. 8 0 8. 7 5 6, 6 94, 

606, 553, 462 cm~^ 

^H-NMR (40 0MHz, CDC 1 3) 5 : 6. 97 (IH, ddd, J = 
8. 8, 4. 4Hz) , 7. 0 2-7. 0 9 (IH, m) , 7. 15-7. 21 
(3H, m) , 7. 2 3-7. 3 0 (3H, m) , 7. 34 (2H, d, J = 
8. 5Hz) . 7. 51-7. 57 (2H, m) . 7. 77 (2H. d. J = 
8.5Hz).8.02-8.06(2H. m). 
MS (m/z) : 5 2 8 (M^ + NH^) . 
Ttm^mm: Cj^H.^C 1 F^O^StLX 
mW:C 63. 47%;H 3. 35%;Cl 6. 94%; 

F 7. 4 4% ; S 6,2 8%. 
^^m:C 6 3. 04%;H 3. 24%;C1 6. 92%; 

F 7. 3 9% ; S 6. 44%. 
1 0 : 1- [ (4-^Pa7x^;U) 7.>>U7}n-;1/] -1- (2, 5-^7 



x:i;U) 7.)Ut^ZL)V:^^)l^] -1. 4 - v7;U^D'^>-if > (3 0 3mg, 
1. 0 Ommo 1) Oxh^tKD7^> (5ml) mmzn -y'^}\^*J ^1? A 
(1. 6 0U^=^-*t>m^&, 0. 68 8ml. 1. 1 Ommo 1 ) ^JlO^fc^, 




0=S=0 
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- 7 8 -CT' 1 mmnvtz. Kit^mm^zzr^i—^ (o. losmi. i. 20 
mmoi) ^mxrzm^ -7 sx:x'2mfmwLrz, Ki^^mm\zm^^it7>'E 

?nj^iS7KTjiii;i5fe#Lm ^iSi (Mgso^) mmi^fc. t#e>nfc^is$ 

tJfettL. :^l5^b^#l (3 0. 5mg. 8%) ^^.^Mi^tLxmc. 

: 1 3 4. 5 - 1 3 5. or. 
I R (ATR) v:3502, 2966, 2 931, 2873, 1585, 
1 4 9 1. 1 3 0 9. 1 2 7 7, 1 2 2 7, 1 1 7 3, 1 1 4 7, 1 0 8 4, 
1 0 8 3, 1 0 1 4, 8 1 0, 7 5 6, 7 2 1, 6 1 3. 54 2, 
4 4 5 c 

^H-NMR (4 00 MHz, CDCI3) <5:0. 87 (3H. t, J = 

7. IHz) . 1. 2 0-1. 6 5 (4H, m) , 3. 06 (IH, d, J = 
2. 2Hz) , 4. 48 (IH, s) , 4. 8 5-4. 9 0 (1 H, m) . 

6. 84 (IH. td, J = 9. 1, 4. 7Hz) . 6. 9 6 -7. 0 2 (IH. 
m) , 7. 40 (2H, d, J = 8. 6Hz) , 7. 58 (2H. d, J = 

8. 6Hz), 7. 85 (IH, ddd, J=9. 1. 5. 4, 3. 4Hz). 
MS (m/z> : 3 7 4 (M*) . 

HRMS (EI) m/zCi^Hi^OaC 1 F2S (M"^) tVX : 

mm$. : 3 7 4 . 0 5 5 5 

nmii. : 3 7 4 . 0 5 4 0 

umm 1 1 : 1- [ (4-^nP7xx;i/) 7s)[^n^=.M - i- (2. 
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CI 



7x:^;p) ;^;i/xt^-;u^^;u] -1, 4 (3. 0 3g, 

1 0. Ommo 1 ) (Dxh^t KD7^> (5 0ml) mmzn-':f^)\^*J^^ 
A (1. 5 7M^^-ti->^jK. 7. 0 1ml, 11. Ommo 1) ^JD;^^^, 

-7 8x:i!im^^mwLrzo KJt^mm\zzf^i—)i ii. osmi. 12. 0 
mmo 1) ^mTi^rzm.> Mu^r^uLm^ibi sm^mwi^fco Kjt-mm^ 

TifttbL^c, mmm^'^L. tk, :tecfc?>'tsfti:^m7K'r)iisDi5fe^tb^c^, ^ji 

u:^y;u*^A^p"7h^^7 7>r- (10% mmx.^A-^^D-» izxmm 
^M^t) (3 9 6mg, 11%) ^m^${^^Mttbxnrco 

m.^: 7 6. 5- 7 8. Ot:. 

I R (ATR) v:3533, 2960. 1581, 1498, 1394, 

1 3 2 9, 1 3 0 6, 1 2 4 2, 1 1 7 8, 1 1 4 6, 1 0 8 2, 9 8 7, 

8 8 7, 7 54, 7 1 2, 644, 5 94, 5 1 5 cm-^ 

>H-NMR (400 MHz, CDCI3) 6:0. 82 (3H, t, J = 

7. 3Hz) . 1. 2 2- 1. 5 3 (4H. m) , 3. 78 ( 1 H, br s) , 

4. 55-4. 80 (2H, br m), 6. 84 (IH, td, J = 9. 0, 

4. 4Hz) . 6. 9 6-7. 0 4 ( 1 H, m) , 7. 15-7. 26 (IH, 
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br s) , 7. 39 (2H, d. J=8. 3Hz) . 7. 52 (2H, d. 

J=8. 3Hz) . 

MS (m/z) 3 7 4 (M*) . 

Ttmm : Ci,H„C 1 FzOaStLT 

g^M:C 54. 47%;H 4. 57%:C1 9.46%: 

F 1 0. 1 4% : S 8.5 5%. 
mm:C 5 4. 27%;H 4. 51%:C1 9. 44%: 

F 10. 20%:S 8.70%. 
mmm i 2 : 2- n- [ (4-^aD7xr;i/) -i-^>7 

-l-^)V\ -1. 4-v?7;i/:tP^>if> 



O'CtCiSV^T, 1- [ (4-^PP7x^;i^) 7.JU>J^-;l/] -1- (2. 5- 
l/y)V:^uy::iiL)V)-2-^>^J—)V{2 0Ams, 0. 544inmol) 
(7)i^'fb^a^l/> (10ml) ^^{C h'JX^JU75> (0. 131ml. 
0. 9 4 2mmo 1) , *3«fctX^i5'>x;U4^::i;i/=i'DU H (0. 0 6 6 5ml. 
0. 8 5 6mmol) *SD;^fc^, Ot:T mr^l^J^bAc. R^Wi^Mt^^ 

f^ig (MgSO^) ig^Ufc. #e>nfc?5SS:xh^fcFP7^> 
(5ml) JC^^ibAc^. orfCj^iH, 5);l,iT:^'J':7A'\+1i-p^5^;i'V->^vH 
(0. 5M h;UX>i§iee, 1. 3 0ml, 0. 6 5 Ommo 1 ) €:llD^fc. JSfS 
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(MgSO^) ^, mmLfCo m'^tltcnm^E.i^fJtiyjVtJyJ^^u-^h^ 

yy^- (15% mm:Lf-)[^-^:^-^» T-mML. 'A^^x\ mibtifcmi^^ 

^^D->^Dn^B^'tTrji^^md,it^<^ (33. Omg, 17%) ^M^&^^i^ 
Bl,^.: 9 5. 5- 9 7. Or. 

I R (ATR) V : 2 9 6 0, 1 6 4 5, 1 5 7 9, 1 4 8 9, 1 42 1. 
1 3 1 1. 1 2 5 2. 1 1 9 8. 1 1 6 5. 1 1 4 0. 1 0 8 6. 1 0 1 2. 
8 1 8. 7 6 9. 7 5 2. 6 4 0, 6 0 6, 5 5 2, 46 7 cm-^ 
'H-NMR (400 MHz. CDCI3) 6:0. 89 (3H. t. J = 

7. 3Hz) . 1. 45-1. 5 6 (2H. m) , 2. 00 (2H. br s) . 
6. 89 (IH. t d. J = 8. 3, 4. 4Hz) , 7. 01-7. 08 (2H. 
m) , 7. 31 (IH, t. J = 8. 3Hz) . 7. 38 (2H. d, J = 

8. 5Hz). 7. 55 (2H. d, J=8. 5Hz). 
MS (m/z) 3 5 6 (M+) . 

HRMS (EI) : Ci^HisC 1 F2O2S (M*) tVX 

mmm : 3 5 e . o 4 4 9 
^mm : 3 5 6 . 0 4 5 0 

7C^5)-*Tfa : C 1 7H , 5 C 1 F 2O2 S LT 

:C 57. 22%;H 4. 24%;C1 9.94%; 

F 10.65%; S 8.99%. 
HS'Ki :C 56. 80%;H 4. 21%;C1 10.04%; 

F 10.65%; S 9.11%. 
^mm 1 3 : 1- C (4-:^DP7x:i;u) x;i-xts::i;u3 - i- (2. 5-'Jy 
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_i_ (2, s-'Jyji-tayjL^.JV) -2--^y^ J—)\^ (4 4 9mg, 
1. 2 Ommo 1 ) (7):^<b/5^^> (10ml) ^^{C h U X^;i/7 5 > 
(0. 3 0 0ml, 2. 1 6mmo 1) , ^3i^>'p^^5'>X;^4^-;^=^'DU K 
(0. 150ml. 1. 93mmol) ^in^fc^, 0t:T2I^WMj^bfc. S 

^m7X-Cji||i;^if l^^Co (MgSO^) It, ML.. t#^nfcSlt$:4^ffi-> 

•j;^j'ir;u;ji^A^:7PThi9'7 7^- (15% 0i:i?x5^;u-^^+i-» -eiKMb> 

^IB-fk^tJ (5 0 3mg. 9 3%) <lr4sfi@<*^: LT^I;^c. 
I R (ATR) v:2966. 1498, 1350, 1176, 1149, 
1 0 8 6, 9 2 8, 8 7 9. 7 8 9, 7 5 2, 6 3 6. 5 9 2. 5 5 0, 5 2 5, 
4 5 5 cm~^ 

^H-NMR (40 0MHz. CDC 1 3) (5:0. 86 (3H. t. J = 
7. IHz) , 1. 33-1. 61 (3H, m) , 1. 8 8- 1. 9 6 ( 1 H, 
m) , 3. 21 (3H, d. J=0. 7Hz) , 5. 03 (IH, d, J = 
7. 7Hz) , 5. 5 8-5. 6 6 (IH, m) . 6. 83 (IH. t d. J = 
9. 0, 4. 4Hz) , 6. 9 7-7. 0 5 (IH, m) , 7. 33-7. 40 
(IH, m. including 2H. d, J = 8. 3Hz at 7.35 
ppm) , 7. 54 (2H. d, J = 8. 3Hz) . 

%W\ 1 4 : 2- ri- [ (4-^>DD7x-;i/) 7.)Vit^~)V\ -i-^y^-y 

-\-^)\A -1. 4-y7;i/^a^>-tf> 
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CI 

1- [ (4^i?D07x-JU) -i - (2. 5-v7;P:to7x 

-Jl) - 2 -^>'f-)V=:^^ >7.}V^i-- h (2 0 0mg, 0. 442 
mmo 1) (D^it^^l^y (4m I) 1 . 8 -v'7t^'^^ i/i^D [5. 4. 

0] '^>x;^- 7 -X> (6 9. 0. 4 6 4mmo 1 ) S^iaTJDAfe 

(7 2. Omg. 46%) $rMfea#:<h bT#fco ^^.tl, #^nfc@#:$:A^ 
■tJ->J:DS«SaLMfe@#: (6 0. Omg) 

: 9 9. 0- 1 0 0. 0"C. 
I R (ATR) v:1581, 1496. 1392, 1309. 1279. 
1 2 3 2, 1 1 7 3. 1 1 4 9. 1 0 8 4, 9 7 8, 8 3 7. 8 1 6. 8 0 6, 
7 5 8. 7 3 1. 7 1 0. 6 4 4, 5 9 8, 5 6 1. 5 2 1 cm-^ 
^H-NMR(400MHz. CDCI3) 6:0. 99 (3H. t. J = 

7. 3Hz) , 2. 12 (2H. m) . 5. 06 (2H. d. J = 7. 3Hz) . 
5. 7 4-5. 8 5 (2H. m) . 6. 92 ( 1 H. t d. J = 9. 0, 4. 4 
Hz) . 6. 9 7 -7. 0 4 ( 1 H, m) , 7. 32 ( 1 H, ddd, J = 

8. 5. 5. 4, 3. 2Hz) . 7. 43 (2H. d, J = 8. 5Hz) . 
7. 64 (2H, d, J = 8. 5Hz) . 

MS (m/z) 3 7 4 (M^ + NHJ . 

:C 57. 22%;H 4. 24%;C1 9.94%; 
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F 1 0. 6 5% ; S 8.9 9%. 
^m^:C 57. 15%;H 4. 18%:C1 9. 90%: 
F 10.74%; S 9.09%. 

mmm 1 5 : 2- rs- u -■:f^)Vi^)^^j\^'y^)j\^^^'y) -1- [(4-^ 



7x-;i/) x;U5}^-;L'^5^>'H -1. 4->^7;i/:tP^>'-li>' (3 0 3mg, 
1. OOmmol) ©v'^^ h+->Xi$'> (5ml) ^l^(Cn-:;^^>ll^U^'^A 
(1. 5 7M'\+lJ->^t^. 0. 701ml, 1. 1 0 mm o 1 ) ^&JP Afc^, 
-7 8t:TlBtrBl 43i:D^'^tU-e3 0^TOJ^L.fc. S«j^$:-7 8X:HM 

^,4- (t--:f^M^>^^)Vzy^))^^^'y) -l-a-h'7'r$'> (O. 260 
ml. 1 . 0 Ommo 1) mThft^^ ^U^l^^UbUi)^^ 1 5B#HiSl*l> 

*Dcfct)^"^=fP:feil7lcTiiDi5fe^tfc^> ftit (MgS04) mmbtzo mtl 
tzmt^^m'y')fif)Vtivh^u-7h^yy^- (8% B^i^x^^jP-A+t}- 
» -C^liit, liM'&tJ (4 0 Img. 8 2%) ^U^WiWthxmz, t#?> 

I R (ATR) v:2945. 2927. 2854. 1583. 149 6. 
1 4 2 7, 1 3 9 2. 1 3 2 1. 1 2 48, 1 1 44. 1 0 8 2. 1 0 3 8. 
1 0 1 2. 9 4 1, 8 2 2, 7 7 5, 7 4 8. 7 0 8. 6 2 3. 5 4 2, 4 6 7 




c m 



-1 
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'H-NMR (4 00 MHz, CDCI3) d :-0. 02 (3H. s), 
-0. 02 (3H. s) . 0. 82 (9H, s) , 1. 2 3- 1. 3 3 (2H. 
m), 1. 42-1. 58 (2H, m), 2. 06-2. 18 (IH. m), 
2. 3 9-2. 48 (IH. m) . 3. 53 (2H, t. J = 6. 3Hz) . 
4. 52 (IH, dd. J = ll. 6, 2. 6Hz) , 6. 83 (IH. t d. 
J=9. 0, 4. 4Hz), 6. 94-7. 00 (IH, m). 7. 22- 
7. 26 (IH, m). 7. 38 (2H, d, J = 8. 5Hz), 7. 53 
(2H, d, J = 8. 5Hz) . 
MS (m/z) 4 8 9 (M-' + H) . 
TC^^tfrM: C23H3iC 1 F2O3SS i tLT 
mmm-.C 5 6. 48%;H 6. 39%;C1 7. 25%; 

F 7.7 7%; S, 6. 5 6%. 
:C 56. 29%;H 6. 28%;C1 7.29%; 

F 7. 75%; S 6.70%. 
1 6 : 2- [5- (t -:/5^;i-v;<5";i/'>U;^:t4^'» -1- [ (4-^ 
oayjLZDV) - 1 -^5^;u^>^;i/] -1. 4-i?yMn^> 



7;i/:^>^?tT, -7 8\:(;:*5^iT. 2- [5- ( t -:^5";i/>'/5';i/>''J;u 
-1- [ (4-^DD7x-;i.) x;ujf;-;H ^y^M -1, 4-v 

7;l/5t-n^>-t:> (2 0 5mg, 0. 4 1 9ramo 1 ) (^x h^t KD7^> 
(4ml) JgSStCn-y5";i/U5"':7A (1. 5 7 M'\=^^-t^>l§ffic. 0. 294 




CI 
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ml, 0. 46immoi) ^m^fz^, ^iST' 1 mmmwiytz, Kf^^mm^- 

7 8'C(C?^*(]^. 3-H^:$'> (0. 3 3 9ml. 0. 5 4 5mmo 1 ) €rf^T 

(Mgso4) V. mmbfzo %^ntz^'^^^B=y')-)j'f)Vfsvh^u-^v!/ 

vV^- (6% B^mx^;U-^+1i-» TitiiL. TO^t-^tl (1 6 8mg. 

8 0%) •^n.^Mkmt.x^'T.mz. 

I R (ATR) v:2952. 2929. 2856, 1583, 1496. 
1 4 7 3. 1 3 9 2. 1 3 1 1, 1 2 5 5. 1 1 9 2. 1 1 4 9, 1 0 9 0, 
1 0 1 4. 8 3 3. 7 6 0, 7 1 0. 6 2 9. 5 5 2 cm-^ 
^H-NMR (4 00 MHz, CDCI3) 5:-0. 01 (3H. s). 

0. 00 (3H, s) . 0. 84 (9H. s) . 1. 05-1. 18 ( 1 H, 
m). 1. 29-1. 41 (IH, m), 1. 52-1. 60 (2H, m), 

1. 81 (3H, d. J = 2. 9Hz). 1. 95-2. 05 (IH, m), 

2. 61-2. 71 (IH. m), 3. 57 (2H, t, J=6. IHz), 
6. 8 2-6. 8 8 (IH. m) . 6. 9 8-7. 0 7 (2H, m) . 7. 38 

(2H. d. J = 9. IHz) , 7. 40 (2H. d, J = 9. IHz) . 
MS (m/z) 5 0 3 (M*) . 

HRMS (FAB) : Cz^Hs^C I F2O3SS i (M+ + H) tLT 
SIfiM : 5 0 3 . 1 6 5 5 
: 5 0 3.1 7 0 4 

HJE^i) 1 7 : 5- (4-^PP7x->)l/7.;U7h:i;i/) -5- (2. 5-v7;i/^ 

□ 7xx;i/) - 1 -^^^1J-/-;U 
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CI 



2- [5- it-Zf'^JViy^^Ai^VJl^t^iy) -1- [ (4-:J7DP7x- 

- i -^5^;u^>5^;u] -i, 4- v7;u:tP^>-if> 

(164mg. 0. 3 2 6mmo 1) 0xH7kHD75> (4m 1) ^fiStCx 

h^y5^;l/7>^:::::':7A7>'U:t'J H (IMxh^t Ka75'>«, 0. 978 
ml. 0. 9 7 8mmol.) ^m^tzW:. ^iaT3B#ffiJti^Lfc. ;S*&Ji?S€rv 

^r#t, (Mgso,) m^bfco n<hnrzm^^^EEiyvti'f)i'tiy 
h^u-^Vf =>•?>{- (5 0% si^i!x5";p-^+if» T*lMU> ^te^b^ti 

(12 2mg, 9 6%) •^m.^Wmt\.X%1t, 

IR(ATR) v:3 5 1 6, 3 0 8 9, 2 9 3 9, 2 8 7 0, 1 5 8 3, 
1495. 1475, 1412, 1394. 1306. 12 7 9. 1188. 
1 1 46, 1 0 8 8, 1 0 7 0. 1 0 1 2, 8 2 3. 7 5 8, 7 1 0. 6 7 9. 

649, 602, 54 6. 47 4 cm'^ 

^H-NMR (4 0 OMHz. CDCI3) 5:2. 0 9 - 2. 2 0 (IH, 
m).l. 23(1H, br s).l. 34-1.46 (lH, m), 

1. 63 (IH, Quint. J=7. IHz). 1. 82 (3H, d. J = 

2. 7Hz). 1. 98-2. 07 (IH, m). 2. 71 (IH, td, J = 
13. 0. 3. 4Hz) . 3. 63. (2H. t, J = 6. 4Hz) . 6. 83- 
6. 90 (IH. m) . 6. 9 9-7. 0 6 (2H. m) . 7. 38 (4H. 
s) . 

MS (m/z) 3 8 9 (M^ + H) . 
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HRMS (FAB) : C18H20C 1 F2O3S (M* + H) tLX 
Stiffi: 3 8 9. 0 7 9 0 
^^rm : 3 8 9 . 0 7 9 5 

mmmis 2- rs- (t-y^;pvp^^>'i^->'J^u^^-» -1- [4- (t 

;U) ^y=^-M -1. 4-i^7Jl/:ta^>-tf> 



7)\,^y%m:^. - i^x.\z^\^x. %mm\^x%^t\tz2- [5- (t- 
7'^;U':^^^;u->'j;u^4^-» -1- C (4-^D07xr:;i/) 

4-i?7;i/:tO^>-if > (2 5 Omg, 0. SllmmoD© 
T-h^tHP7^> (4ml) ^^Hn-y^;U'J5^':7A (1. 5 7M^:^rit> 
0. 3 5 8ml, 0. 5 6 2mmol) ^iPAfc^. ^iSST^SLfe. 

jSi;c;^«^-7 s'cic^^ip^. 4- (t-:/5^;i'-:^^5^>'i/xU;u^=^-» -i- 

3_fiy>57> (0. 146ml, 0. 5 6 2mmo 1 ) ^I^Ttfc^. ^iStT 3 

^^b. 7K« 45J;^^"§gft]:tit7KT)iii;»L/z^. ^li (MgS04) L., M 
L/C. n^nrzymt:'¥By^)tf<f)VtiyA^n-^\^ifyy^'- (6% Pi!X 
TllSiL. ^sB{k-&ti (1 6 7mg. 4 8%) &*fe@#:<>:L 

I R (ATR) y:3082, 2927. 2856. 1583, 1495. 
1462, 1308. 125 0, 1146, 1080, 1012, 833, 
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7 5 8. 6 7 5. 64 6. 6 0 7, 5 7 9. 54 4, 4 5 5 cm-'. 
»H-NMR(400MHz, CDCI3) 6:0. 03 (12 H, s). 
0. 87 (18 H. s), 1. 25-1. 70 (8H. m), 2. 23- 
2. 34 (2H. m) , 2. 40-2. 48 (2H. m) . 3. 58-3. 68 
(4H, m) , 6. 74-6. 8 2 ( 1 H, m) . 6. 9 7-7. 0 6 (2H, 
m) , 7. 30 (2H. d. J=8. 8Hz) . 7. 34 (2H. d. J = 
8. 8Hz) . 

MS (m/z) 6 7 5 (M+ + H) . 

HRMS (FAB) : C33H54C 1 F2O4S S i 2 (M* + H) tLX 
Sifiifit : 6 7 5 . 2 9 3 8 
^mi. : 6 7 5 . 2 9 0 0 
Ttmmm: C33H53C 1 PaO^SS i^tLX 
mmm . C 58.68%;H 7.91%;C1 5.25%; 
F 5.6 3%. 

^tff fi :C 58. 63%;H 7. 91%; CI 5.32%; 
F 5.6 9%. 
I 9 : 5- [ (4-i;nny:c-M -5- (2. 

)V-tDyai=.M -1. 9-/^>i^^-)\^ 



2- [5- (t-y^;U->*^5^^->U;i/:t^-» -1- [4- it-Zf^)WJ 
:^^)V'y^))V^^ly) -1- (4-^pp7xzi;Ux;UjJ^:^;W 

M -1. 4-v7;i/^D^>-ii> (1 5 8mg. 0. 2 3 4mmo 1 ) (Dx h 
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7tHD77> (4ml) mm\ZThy:f^)V7>=^=.l7A7)i^-t')\^ (IMx 
hy\i\^oyyym^^ 0. 7 0 2ml, 0. 7 0 2 mm o I ) ^rJO^fe^, ^ 

mmu ^v^-ctk, i^^xsmfa-k^yi^'^mcm^L, mm (Mgso^) ^, m 
x^)\^-^^-^>^on^^iymmit^^ (9 7. omg, 93%) ^m^mi^ 

m.^.: 1 0 7. 0- 1 0 8. sr. 

IR(ATR) v:3275. 2939. 1572. 1495, 1414, 
1 3 0 6, 1 2 6 1, 1 1 4 0, 1 0 7 8, 1 0 6 6, 8 47, 8 1 2, 7 54, 
7 1 0, 6 7 9, 644, 6 0 6, 5 44, 4 7 4, 44 9 cm-^ 
^H-NMR (40 0MHz, CDC 1 3) 6 : 1. 3 6- 1. 8 2 (1 OH, 
m) , 2. 2 4-2. 3 5 (2H, m) , 2. 4 7-2. 5 7 (2H, m) , 
3. 70 (4H, t, J = 5. DHz) , 6. 79 (IH, ddd, J = 
12. 4, 8. 3, 4. 6Hz) . 6. 9 7-7. 0 8 (2H, m) , 7. 29 
(2H, d, J = 8. 8Hz) , 7. 34 (2H, d, J = 8. 8Hz) , 
MS (m/z) 44 7 (M^ + H) . 

HRMS (FAB) : C21H26C 1 F2O4S (M+ + H) tbX 
SfSiM : 4 4 7 . 1 2 0 8 
Hi'Hi : 4 4 7 . 1 2 2 7 

7C^5^tffM: C^jHasC 1 F2O4S 0. 2 5H20«!:LT 

mm^:C 5 5. 87%:H 5. 69%;C1 7. 85%: 
F 8. 4 2% ; S 7.10%. 
^mi. :C 55. 62%;H 5. 40%;C1 7.89%; 
F 8.5 8%; S 7.2 6%. 
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nmm 2 0 : 2- [5- (t->^5^;uv>t5^;u->ujp^=^-» -1- [ (4-^ 



7Jl'::f>^DST. - 7 8'Ctc43ViT, m^mi SX-m^ntcZ- [5- (t- 
y5=-;i/i^p^5^>'U>'UJU^^>') -1- [ (4-:i7aP7xr:;i/) j^jl'Tjs-;!.] ^ 
y^)V] -I, 4->?7;i'^o^>-tf> (2 0 Omg, 0. 4O9mmol)0 
xh^th*P77> (4ml) jg?S{Cn-7*5";UU ^^-^A (1. 5 7 M^=t^-y-> 
^JgE. 0. 2 8 7ml, 0. 4 5 Ommo I) ^tQ^Tc^. m^^V^M.V1to 

BX:\Z}^m'^. ^=^^1^-^5^;i^U>mh'J7^H (O. 2 14ml. 
1 . 2 3 mmo 1 ) , *5cky^'3- K7'i$7> ( 5 1 . 1^1, 0. 4 5 0 
mmo 1) =£}i8[Tbm ^ia-C2 OB^feaitftiUfe. S;&?^?g{C'r y:/□AV- 
;^ (0. 5ml) ^Jn^fc^> t#6»nrcJiit$4'm'>'J;^y;P;tr7A 
/7P^h^*^7^- (5% rax5^;u-^+-y-» T*liiL, ^I2{b-&ti 

(16 3mg, 7 3%) 2:Mfetft^tl.i:LT#;^c. 
I R (ATR) v:2954, 2929, 2858. 1583. 1495, 
1 4 7 3, 1 4 1 2. 1 3 9 4. 1 3 1 1. 1 2 5 5, 1 1 9 2. 1 1 4 7, 
1090, 1014, 833, 756, 710, 677, 606cm-'. 
^H-NMR (4 00 MHz, CDCI3) 6:0. 03 (6H, s). 

0. 87 (9H. s). 0. 95 (3H. t, J=7. 4Hz). 1. 20- 

1. 45(5H, m). 1. 52-1. 70 (3H, m), 2. 21-2. 32 
(2H, m) , 2. 4 0-2. 4 9 (2H, m) . 3. 64 (2H. t. J = 
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6. IHz) , 6. 7 4-6. 8 2 (IH. m) , 6. 9 7-7. 07 (2H. 
m) , 7. 29 (2H. d. J = 8. 8Hz) . 7. 34 (2H. d, J = 
8. 8Hz) . 

MS (m/z) 5 45 (M^ . 

HRMS (FAB) : Ca.H^oC I F2O3SS i (M* + H) tLX 
Mmm: 5 4 5. 2 1 2 4 
^iSxm : 5 4 5 . 2 0 8 7 

2 1 : 5- [ (4 -^□P7x:::;i/) -5- (2 . 5-y7 




CI 



2- [5- (t-Zf^)Vz^^^)\^'y^))V^^^^) -1- C (4-^j7PD7xz: 

(154mg. 0. 2 8 3mmo 1) ®xhvtH07^> (4m 1) ^I^H-r 
h^7*5^>il/7>^:::i'^A7;i'^U H (IMf-h^b Ho7^>M. 0. 532 

ml, 0. 532mmoi) ^nw^tzm. smmmwLfz. ^ft^mm^ 

7jcTMi;i5feif L. (MgSOJ ^, ^g,^Lfco ^e.nfcM^&^'Ev'U;^? 

hifyy^- (5 0% K^X^JI/-'\:^1t» TlSSiL^IB 
-fb-atl (1 2 2mg. 0. 2 8 3mmo I) ^M^M^tVX'^^fCo 
I R (ATR) v:3539. 2958. 2873. 1583, 1495. 
1 4 1 2. 1 3 0 8, 1 2 7 7, 1 1 9 2, 1 1 4 6, 1 0 9 0, 1 0 1 4, 
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8 2 9, 7 5 8, 7 1 0, 6 7 5, 6 0 6. 5 4 8, 4 6 3 cm-'. 
'H-NMR (4 0 0MHz. CDCI3) 6:0. 95 (3H, t, J = 
7. 3Hz) , 1. 19-1. 77 (9H. m) . 2. 21-2. 34 (2H. 
m) , 2. 3 8-2. 5 3 (2H, m) , 3. 70 (2H, br s) , 
6. 75-6. 83 (IH. m), 6. 98-7. 08 (2H, m), 7. 29 
(2H, d, J = 8. 8Hz) , 7. 34 (2H. d. J = 8. 8Hz) . 
MS (m/z) 4 3 1 (M-' + H) . 

HRMS (EI) : Cz.HaeC 1 F2O3S (M+ + H) tLX 
: 4 3 1 . 12 5 9 
: 4 3 1 . 12 3 7 

mtkm 2 2 : 1- [ (4-^PP7x-;i/) -1- (2. s-'Jy 




CI 

7X-JU) 7.Jl/3is-;i/;<5";H -1. A.--y-y)V^UK>-\iy (3 0 3mg. 
1. OOmmol) ©xh^th*D77> (5ml) mmzn-Zf^^)^^)^^^ K 
(1. 5 7M^^-tf->^?i^, 0. 7 0 1ml, 1 . 1 0 mm o 1 ) ^j!ia;^fc^. 

(0. 13 3ml, 1. 0 5mmo 1 ) . :fc«fctJfl . 2 -X/H^^S^^T'iS' > 
(0. 163ml. 1. 2 Ommo i) <&j|gTl^Acl^. ^ST'2BrBmJ^Lfco 

73 



wo 03/055850 



PCT/JP02/13792 



(Mgso,) u. SJ^bfc. mibnrcBm^^EEi^*)ti'f)Vti^i<^n^h^ 
yy^- (2 0% mmx^)i-^^^y) tissil, ^-m^tvxi&m^^ 

■y->J;ORi^H^b, mBSi4#:2 2-A (98. Omg. 24%), 

:fe.fcr>'^tB^14^2 2-B (i^Mii) (199mg. 48%) ^-etl^n^lfetf 

^'t4^*:2 2-A 

8 4. 0-84. 5t:. 
IR (ATR) v:3 5 3 3. 2 9 3 3. 2 8 6 0. 1 5 7 4. 1 4 9 5. 
1 4 2 9, 1 2 7 8. 1 240. 1 1 8 2. 1 1 4 2, 1 0 9 2. 1 0 8 0. 
1 0 1 4. 9 6 2, 8 8 5. 8 2 9. 7 6 6. 7 3 7. 7 1 0, 6 8 1, 6 1 9, 
5 2 6. 4 7 6 cm-^ 

^H-NMR (400 MHz, CDCI3) 5:0. 88 (3H. t. J = 

6. 8Hz) . 1. 2 0- 1. 5 0 (8H, m) , 1. 57 (IH, d. J = 
5. IHz) . 2. 07 (IH. ddd. J = 14. 7. 8. 1, 6. 8Hz) . 
2. 70 (IH, ddd. J = 14. 7, 6. 8. 4. 6Hz), 3. 93- 
4^. 0 1 (IH. m) , 4. 8 5 (IH. t, J = 6. 8Hz) , 6. 7 7 

(IH. t d. J = 9. 0. 4. 4Hz) . 6. 91-6. 98 (IH. m) , 

7. 24-7. 3 0 (IH, m) , 7. 36 (2H. d. J=8. 5Hz) . 
7.5 1 (2H, d, J = 8. 5Hz) . 

MS (m/z) 4 1 7 (M-' + H) . 

HRMS (FAB) : C20H24C 1 F2O3S (M* + H) tVX 

gfifi : 4 1 7 . 1 1 0 3 

^IffM : 4 1 7 . 1 1 0 2 

7C^$3-tfffit : C20H23C 1 F2O3S 0. 25H2O tVX 
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mmm .c 57. oo%:h 5. 62%;ci 8.41%; 

F 9. 0 2% ; S 7.6 1%. 
:C 57. 18% ,H 5. 38%;C1 8. 57%: 
F 9. 2 2% ; S 7. 7 9%. 

Wi!^: 1 2 3. 0- 1 2 3. 5^. 

IR(ATR) v:3 5 0 2, 2 9 2 5. 2 8 5 8, 1 5 8 3, 1 49 6, 
1 4 1 0, 1 3 04, 1 2 7 5. 1 2 1 3, 1 1 8 4, 1 1 4 9. 1 0 8 6, 
1 04 5. 1 0 1 4. 9 5 8. 9 1 0, 8 2 9, 7 9 6, 7 5 2, 7 2 5, 
7 1 0. 6 2 7, 5 5 2. 5 0 3. 4 6 7 cm-^ 
»H-NMR (40 0MHz, CDC 1 3) 6:0. 87 (3H, t, J = 
7. IHz), 1. 20-1. 60 (9H, m), 2. 21-2. 30 (IH, 
m), 2. 41 (IH, ddd, J = 13. 9, 10. 5, 3. 4Hz), 
3. 2 3-3. 3 2 (IH, m) , 4. 94 (IH. dd, J = ll. 7, 2. 
9Hz) . 6. 85 (IH. t d. J = 9. 0. 4. 4Hz), 6. 96- 
7. 03 (IH, m) , 7. 2 3-7. 2 9 ( 1 H. m) , 7. 39 (2H, d, 
J=8. 5Hz) , 7. 55 (2H, d, J=8. 5Hz) . 
MS (m/z) 4 17 (M^ + H) , 

HRMS (FAB) : C20H24C 1 F2O3S (M+ + H) iUT 
gf^M : 4 1 7 . 1 1 0 3 
:5^*ff ii : 4 1 7 . 1 1 2 2 

TCJ^^Wfi: C20H23C 1 F2O3S 0. 25H2O tbX 

:C 57. 00%:H 5. 62%:C1 8.41%: 

F9. 02%;S7.61%. 
^HtM :C 57. 16%:H 5. 34%:C1 8.55%: 

F 9. 18%:S 7.82%. 
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2 3 : 2- is-C^na-l - C {4-'!7 any jlziM >>U] ^ 

y^-M -1. 4-v7>'l/^P^>-g> 



P7xz:;u) -i, 4 -v7;u:t (i. 5 2g. 

5. 0 2mmol) ©v'p^ h=^^vXi5^>^fK (3 0 m 1 ) \Zn--:f^)W)^OA 
(1. 5 7M '\=^-tf>^?l^. 3. 5 2ml) SrjD^ifc. 

iab. 1 s^^r^mj^ufco ;!):t^T'. sx:\zn!mb, 

l_3_l^;/>57> (6 7 2 m 1. 5. 5 2mmo 1) ^rJO^fd^. ^iaT2 4lSF 

mmwbrco ^jt^mm\zmmm\:7>=^=-^mmt:UQ^rzm, i^x^;i.x-x 

J:D?fi&fP:fti^7KT'Iiii;i5fe#bfc, « (MgS04) ^, t#^n 

rcnm^^^^>^Kinm^bmmit^<^ (I. 6 4g, 8 3%) <i:*sfetn^^ 

I R (ATR) V : 2 94 5, 1 5 8 3, 1 4 9 5. 1 4 7 5. 1 3 1 1. 
1 2 7 7, 1 2 3 0, 1 1 4 9, 1 1 4 2. 1 0 8 2. 1 0 1 4, 8 7 2, 
8 2 2, 7 9 3. 7 5 2. 7 0 8, 6 2 9, 5 5 7. 5 3 2. 4 6 5 cm-^ 
'H-NMR(400MHz, CDCI3) 5:1. 33-1. 48 (2H. 
m). 1. 72-1. 87 (2H. m), 2. 08-2. 18(1H. m). 
2. 43-2. 52 (IH, m), 3. 44-3. 53 (2H. m), 4. 52 
(IH. ddd. J = ll. 5, 3. 9. 1. 2Hz) . 6. 84 (IH. t d. 
J = 9. 0. 4. 4Hz). 6. 96-7. 02 (IH. m), 7. 23- 




0=S=0 
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7. 28 (IH. m). 7. 39 (2H. d, J=8. 8Hz). 7. 53 
(2H, d. J = 8. SHz) . 
MS (m/z) 3 9 3 (M* + H) . 
Ttmmm : Cj^HieC 1 ^FaOzStLT 
mmi^-.C 5 1. 92%;H 4. 10%;C1 18. 03%; 

F 9. 6 6% ; S 8.15%. 
HiSHiiC 51. 33%;H 4. 07%;C1 17. 6 4%; 

F9. 72%;S8.25%. 
2 4 : 1- [5- [ (4-^OD7x— X;U7^:r:;i/] -5- (2. 5 
-y7;U;j-0 7xi:;U) ^>^M bfn'J>^> i^^i^ 




HCI 



CI 



2- [5-^aD-i- [ (4-!i7DD7x-;w ^>5^;H - 

1, 4 ->'7;i/^o^>if> (2 0 Omg. 0. 5 0 9mmo 1) <7)7'fe h— h 
(6m 1 ) MUtTP'J v> (213^1, 2. 5 5mmo 1 ) , B^Mio^) 
•^A(73. 7mg, 0. 5 3 4 mm o 1 ) . *5cl;a'3 "^^kJ^J U "^z A ( 1 5 
mg) SrjD^m 7 OrTl SII^OTIIRtfe, S^S^tl^Sr^iatCpLAc^. M 

^Ltzo (Mgso4) mmL. t#bnfcas!ti^v'3-s*^A 
(s i O2, mt^^^uy-^iS' i o : i) izHVfc, t#bn:fc?ftt^ti 
y-Mzmrnvtz^. (2m i) ^mxfcm^ mm 

b^, t#e.nfcia#ti^^i^^x5^;i.ctOSi^^U. ^I3<k^#> (12 8mg. 
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5 4%) ^m.n^'^^i^tLTmc. 

m,^: 1 6 7. 0- 1 7 0. 513. 

I R (ATR) v:2960, 2565, 2453, 1583. 1495, 
1 3 2 1, 1 2 7 7. 1 2 1 1, 1 1 7 3, 1 1 4 5. 1 0 8 4, 1 0 1 1, 
8 7 9, 8 2 0, 7 8 7. 7 54. 7 2 1, 7 08, 6 2 7. 5 5 7. 540. 
4 6 7 cm" ^ 

iR-NMR (400 MHz, CDCI3) <5:1. 31-1. 47 (2H, 
m). 1. 93-2. 30 (6H, m), 2. 42-2. 51 (IH. m), 
2. 6 6-2. 7 8 (2H. m) , 2. 8 7- 3. 0 3 (2H. m) , 3. 76 

(2H, br s) . 4. 51 ( 1 H, dd. J = 10. 7, 4. 4Hz) . 
6. 85 (IH, td, J = 8. 8, 4. 4Hz) , 6. 9 6-7. 0 3 (IH, 
m) , 7. 22 (IH. ddd. J=8. 8. 5. 4, 3. 2Hz) , 7. 40 

(2H, d, J = 8. 3Hz) , 7. 54 (2H, d, J = 8. 3Hz) , 
12. 54(1H. br s). 
MS (m/z) 4 2 8 (M^ + H) . 

Ttmmm: c^^h^.c i f^no^s hc i tbx 

Steffi :C 54. 31%;H 5. 43%:C1 15.27%; 

F 8. 18%;N 3. 02%;S 6.9 0%. 
^m^:C 5 4. 19%;H 5. 37%;C1 15. 07%; 

F 8. 10%;N 3. 21%;S 6.98%. 
2 5 : 3- [ (4-^an7xi:;U) XJlt^::!^ -3- (2. 5-S^7 
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0=S=0 0 

0 

CI 

□ 7x-;i.) -i. 4-i^y)V^u^y-M.> (3. 0 3g. 

10. Ommol) h4^->XiS'>^fK (5 0ml) \Zn-^'f-)W)=f-^ 

(1. 5 7M A+-tf>ig^, 7. 0 1ml) SrJP;l/t, Sj;S^JiS$:^?a^T'# 

tau 1 55i>rBim*^b/c. s*&^^^-7 sricj^aib, yp^rKigx 

5^;U (1. 33ml. 12. Ommol) ^JP^m ^MT? 3B#PB^it«iLfc. 

Tiii;i5feitufco m.m: (Mgso4) ^. t#f»n;tj^ffiS:^=^^i^- 

>ct0^i^^b^fBib-&^ (1. 9 5g. 5 0%) &iEfeifi|^^<hLT#fc, 
ii*: 9 9. 5- 1 0 0. St:. 

I R (ATR) v:3078. 2952. 173 4, 1587. 1493. 
1 4 1 9. 1 3 7 7. 1 3 2 7, 1 2 7 9, 1 2 1 3, 1 1 4 9, 1 0 4 7, 
1 0 1 4, 8 2 9, 7 7 9. 7 54, 7 2 7, 6 1 1, 5 4 2, 4 5 3 cm-^ 
^H-NMR (CDCl3)5:l. 15 (3 H. t, J = 7. IHz), 
3. 08 (IH, dd. J = 16. 6, 10. 3Hz). 3. 46 ( 1 H, dd, 
J = 16. 6, 4. 6Hz). 3. 99-4. 12 (2H, m), 5. 06 
(IH, dd, J = 10. 3, 4. 6Hz) , 6. 85 ( 1 H, t d, J = 
9. 0. 4. 4Hz) . 6. 9 6 - 7. 0 2 (IH. m) , 7. 19 (IH, 
ddd. J = 8. 6. 5. 4. 3. 2Hz) , 7. 42 (2H, d, J = 8. 8 
Hz) . 7. 5 6 (2H. d, J = 8. 8Hz) . 
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MS (m/z) 3 8 9 (M* + H) . 

StfeMrC 52. 51%;H 3. 89%;C1 9. 12%; 
F 9. 7 7% ; S 8.2 5%. 
:C 52. 33%;H 3. 86%;C1 9.10%; 
F 9. 8 8% ; S 8.3 7%. 
mmm2 6 : 2- n- [(4-<^aa7x:iJl/) 7.JI/;l^:iJ W1 -5- 
^>5"Ji^i -1. 4-s;7;u:tP^>-tf> 




^ffi0iJ5Tt#e>nfc2- [ (4-i^aP7xn;i/) x;i/)^-ji/p^5=-^] -i. 

4_,;;f7;i,;^p/0-tf> (0. 94g, 3. 1 mmo I ) ^S: h;i/X>' ( 1 5 
ml) (Cjt^L. 4- (^^^^l'^^) - l->^i5'/->'U (0. 25ml, 2. 1 
mmo I) W'>Typ^5"U>b'J-n-75";i/iJ^:^5i^^> (1. 0 g. 4. 1 

mmo 1) ^m^tz^. 7)v::i>mmn.T^ I AmmmmMi^Lrc, ^mm^wi. 

4- - l-7'^y-;U (0- 2 5ml. 2. Immol) 

:£jax.)^c^, 7;i^:^>iiH^T. emmmmmmvfco mm^m'^. mm 

= 10:1) izxmmi^^ m^m^^m^mco ni^nrcM^m^'^^^^-^>^z 
xmmtb. umit^<^ (0. 5 5g. 44%) ^Bm^tb-cmtz, 
ifi*.: los-ioet:. 

IR(ATR) v:3066, 2960. 2935. 1583, 1493, 
1 1 4 7. 1 0 8 2. 1 0 1 2. 8 9 3. 8 2 9. 7 5 2, 6 2 5, 5 4 2. 
4 6 5 cm"'. 
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^H-NMR (4 00 MHz. CDCI3) 5:1. 23-1. 45 (2H, m). 

I. 5 0 - 1. 7 5 (2H, m). 2. 04 (3H, s), 2. 04-2. 20 
(IH, m), 2. 3 5-2. 6 0 (3H, m), 4. 52 (IH. dd, J = 

II. 5. 2. 4Hz), 6. 7 8-6. 8 8 (IH. m), 6. 95-7. 01 
(IH, m), 7. 2 0-7.3 0 (IH. m), 7. 38 (2H. dm, J = 
8. 4Hz), 7. 53 (2H, dm, J = 8. 4Hz). 

MS (m/z) : 4 0 5. 4 0 7 (M+ + H) . 

HRMS (FAB) : C18H20C 1 F2O2S2 (M* + H) tbX 

mWim : 4 0 5 . 0 5 6 1 

mm : 4 0 5. 0 5 8 1 

2 7 : 2- n- [ (4-^Pa73i:::;U) -5- (pt^;U 

;^JU:!t^-;u) ^>^;i/] -1. 4-9y)l^n^>if> (it^^A) mS2- 
n- [ (.A-^uuyjLZDV) -5- (^5^;i/X>il/7>rnji/) ^ 




2- [1- [ (4-^DP7x:i;P) X;i'>J^^>lU] -5- (;<5^>'l'5^^) ^> 
^^jP] -1. 4->'7;i/^P'<>-lf> (5 0 0mg, 1. 2 3mmol) ^^-ft 
>5'U> <3 0ml) 7K<^T(CT3-i?OPji^mSS? (3 4 0mg, 

1. 9 7mmo I) ^tX^Xtz^, ^iStCT 1 4fi#PB^WL.^c, ^^j^^MIS 
^, ^@tl^>'U;^y;U5'PVhi^77^-fc#b/t. A=^r+i-> : Sf®?X9^;U= 
10 : 1 ^Mck D vX5^;i.x-x>'U/Mp^^U>{rTi5titlx 
^s2<b^tlA (2 11mg. 39%) ?&afe*^)5|c«i: LT^t/c, *S^bp^5^ 
l/> : ;>^rJ7y->'U=4 0 : 1 /^Mi 0 ^/X.J-)VJ.-7-)V/m\: 
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yk^U>\ZXmWbnt&it^^B (14 4mg, 3 9%) ^B^B^tVXmtz, 
Sll,^: 1 4 5-14 8'C. 

I R (ATR) v:1496. 1317. 1292. 1273. 1149. 
1 1 2 4. 1 0 8 6. 8 2 9. 7 5 6. 6 3 1. 544. 5 2 3. 49 9. 
4 7 8, 4 6 5 cm"^ 

^H-NMR (400 MHz, CDCI3) 5:1. 38-1. 70 (2H, m). 

1. 8 0-2. 0 0 (2H. m). 2. 0 5-2. 2 2 (IH. m). 2. 45- 

2. 60 (IH. m). 2. 88 (3H. s), 2. 96 (2H, tm, J = 

7. OHz). 4. 51 (IH, dm. J = 7. 6Hz). 6. 80-6. 90 
(IH, m), 6. 9 5-7. 0 5 ( 1 H. m). 7. 2 0-7. 3 5 ( 1 H. 

m). 7. 39 (2H, d. J = 8. 7Hz). 7. 53 (2H. d, J = 

8. 7Hz). 

MS (m/z) : 4 3 7. 4 3 9 (M+ + H) . 

Ttmmm: C,,H,,C l F204S2<!:LT 

mm^:C 4 9. 48%;H 4. 38%;C1 8. 11%: 

F 8. 70%;S 14.68%. 
mMU:C 4 9. 50%;H 4. 28%:C1 8. 05%; 

F 8. 7 7% ; S 14.7 0%. 

1 2 6 - 1 2 9t:. 

I R (ATR) v:1495. 1475. 1277. 1147. 1086. 

1 0 1 2. 8 3 3. 7 5 2. 6 2 5, 54 0. 46 5 cm-^ 

^H-NMR (400 MHz. CDCI3) 6:1. 32-1. 70 (2H. m). 

1. 7 5- 1. 9 3 (2H, m). 2. 0 8-2. 2 2 (IH. m). 2. 46- 

2. 75 (3H. m). 2. 54 (3H. s). 4. 52 (IH. dd. J = 
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11. 4, 2. 4Hz). 6. 8 0-6. 9 0 (IH, m). 6. 94-7. 04 
(IH, m), 7. 2 0-7. 3 0 ( 1 H. m), 7. 3 9 (2H. dd. J = 
8. 5, 1. 8Hz). 7. 53 (2H, dd, J = 8. 5, 2. 7Hz). 
MS (m/z) : 4 2 1, 4 2 3 (M* + H) . 
TC^^i-tffffi : C , sH 1 9 C 1 F 2O3 S 2 i: LT' 
MiiM :C 51. 36%;H 4. 5 5%;C1 8.42%; 

F 9. 03%;S 15.24%. 
^tJM :C51. 36%;H4.49%;C18. 35%; 

F9.00%;S15. 24%. 
m&m2 8 : 2- [1- [(4-:^aP7xr:;l/) 7.)l^t^^M -5-ei:jl/:t 
^'y^>^)V\ -1. A-i^y)V^UK>^y 



nmn^'C%^ntz2 - C (4-i:7DD:7x-;i/) 7.)VTi-s-)V^^)\^] -1, 

4-i^7;p:tD^>'-fcf> (0. 94g, 3. Immol) Srh;i'X> (30 
ml) iC^jSIt, 4-k'-;i/^+i>-l-:f^y-;i/ (0. 51ml, 4. 2 

mmo 1) Wv7/p^5^l/>hU-n-7'5^;i/7f;7.7jN^> (1. 0 g, 4. 1 

mmol) ^m^fzm. 7)i^>nm^y. sBmtmmmLrzo Kmm^tm 
Mx5^;i/=i 0:1) izxnmo. B^mw^ntzo n^ntcBmi^^^^ 

D->\ZXm^L, mmit^<^ (0. 9 7g. 7 8%) ^B^m^tLxntzc 

m.^.: 5 4-5 e-c. 

IR.(ATR) v:2 9 4 3. 1 6 1 8. 1 4 9 5. 1 4 7 5. 1 3 0 8. 
1 1 9 8. 1 1 4 7. 1 0 8 0, 1 0 1 2, 9 6 2, 8 9 9, 8 2 9. 7 5 0. 
62 3. 559. 54 4, 46 7 cm-'. 
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^H-NMR (4 0 0 MHz, CDC 1 3) 6:1. 2 5- 1. 4 5 (2H. m), 

1. 5 5-1. 8 0 (2H, m), 2. 0 5-2. 2 2 (IH, m), 2. 40- 

2. 55 (IH. m). 3. 62 (2H, t, J=6. 2Hz). 3. 96 ( 1 H. 
dd, J=6. 8. 2. IHz). 4. 12 (IH, dd, J = 14. 4, 

2. IHz), 4. 53 (IH. dd. J = ll. 5. 2. 7Hz). 6. 39 
(IH, dd, J = 14. 4. 6. 8Hz). 6. 8 0-6. 9 0 (1 H. m), 
6. 9 5-7. 04 (IH. m). 7. 2 0-7. 3 0 ( 1 H. m), 7. 39 
(2H, d. J = 8. 6Hz), 7. 54 (2H. d. J = 8. 6Hz). 
MS (m/z) : 4 1 8, 4 2 0 (M+ + NH4) . 
Ttm^m: C,,H,,C IF ^O.StLX 
S^ffl:C 5 6. 9 3%;H 4. 78%;C1 8. 84%; 
F 9. 48%;S 8.00%. 
:C 56. 98%;H 4. 83%;C1 8. 78%: 

F 9. 51%;S 8.13%. 
2 9 : 5- [(4-^pa7x:i;i/) x;i/>t:n;i-3 -5- (2. 5-v7 
;i/:j-D7xi:;i/) -i-^>^y-;i/ 



2- [1- [ U-'!7Duyxii}V) 7.)lt^=.)V] -5-tfn-;P:t*>"^>5^ 
)V] -1, 4-v7;U^D'^>-tf> (0. 9 0g. 2. 3mmol) Srp^iJ'/ — 
;i/ (3 0ml) (C^^^t, p- h;UX>7.;i/3J-N>i!-7Kfai^ (2 0mg. 
0. 1 Immo 1) ^JPAfc^. ^U\ZX 1 4mmm^l^rzo SJE&J^SiMJEM 

SfeftU, Ss5{k'&«^ (0. 7 3g. 8 5%) ^B^B^tLxmc. 
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gt,d5 : 8 4-8 6t:. 

I R (ATR) v:3325. 2941. 2866. 1583, 1496, 
1 3 1 3, 1 1 5 1, 1 0 8 4, 8 2 5, 7 5 2, 6 2 9, 5 3 4cm-^ 
^H-NMR (4 0 0 MHz, CDC 1 3) 6:1. 18-1. 29 (IH, m), 

1. 2 9- 1. 4 0 (2H, m). 1. 4 0- 1. 7 0 (2H. m). 2". 0 8- 

2. 22 (IH, m), 2. 4 2- 2. 5 5 (IH, m), 3. 55-3. 67 
(2H, m), 4. 53 (IH. dd. J = ll. 4, 3. 8Hz), 6. 78- 

6. 88 (IH. m), 6. 9 3-7. 0 3 (IH. m), 7. 20-7. 30 
(IH, m), 7. 39 (2H, d. J = 8. 5Hz), 7. 53 (2H. d, J 
= 8. 5Hz). 

MS (m/z) : 3 7 5. 3 7 7 (M++H) . 

TC^^i-^M : C17H17C 1 F2O3S • 0. 2 5H20<!:bT 

SifeffiiC 53. 83%;H 4. 65%;C1 9. 35%; 

F 1 0. 0 2% ; S 8.4 5%. 
mum :C 53. 73%;H 4. 63%;C1 9.35%; 

F 1 0. 0 3% ; S 8.5 5%. 
miS&m 3 0 : 2- [1- [(4-:^PP7xn;U) T.JlTjzz^Jll i/^0^>^ 
-1. 4-v7>ll/^a^>-tf> 



5- [ (4-i7nDyx.=L)i) ;^;P3Jn-;L'] -5- (2, 5 ->^7;UJ*'a7x 
- I -^>:$' y-Jl (1 0 Omg, 0. 26 7mmo I ) ^h)VX> 
(10ml) izmmv. >'7y^5^U'>hiJ-n->^5^;U5j^XAtx7> (130 
mg. 0. 5 3 9mmol) ^rJoAAct^. 7;Urf >IIH^T, 2Bmw^MmL 
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fc. JSI&^S^^!^^^^' l^J y ;^^U>\^*) -n-:f^)\^t^7.Ti^y> (13 0mg, 
0. 5 3 9mmol) ^iPAfe^, 7;l/:J>#a^T, 3 BFslMilBSibfco K 

(^:^^-y-> : gti?x5';i/= 1 5:1) ^#e)nrce 

fe@*t:^'\=^-ti->{CTgfe#U, mmit^^ (3 5ing. 3 7%) ^Bm^tL 
jm,^ : 1 5 3 - 1 5 5T:. 

I R (ATR) v:2968. 1581, 1489. 1304, 1277, 
1 1 3 8, 1 0 8 2, 8 2 7, 7 5 2, 6 0 6. 5 6 9, 5 1 9. 4 6 7 
cm"'. 

^H-NMR (4 0 0 MHz, CDC I 3) 5:1. 7 0- 1. 8 5 (2H, m), 

2. 0 5-2. 2 0 (2H, m). 2. 2 2- 2. 3 5 (2H, m), 2. 88- 

3. 00 (2H. m), 6. 7 5-6. 8 3 (IH, m). 6. 95-7. 05 
(2H. m), 7. 3 5 (4H, s). 

MS (m/z) : 3 7 4, 3 7 6 (M+ + NH4) . 

T^mmm : c^^HisC iF^o^stvx 

m^m-.C 57. 22%;H 4. 24%;C1 9. 94%; 

F 1 0. 6 5% ; S 8.9 9%. 

HayM :C 56. 87% :H 4. 14%:C1 10. 28%; 

F 1 0. 44% ; S 9.0 5%. 

mmm 3 1 : 2- [6- (t -7^^;i/v/^;i/->'j;u^^-» - i- [(4-^> 

pP7xr:;|/) X)Vt^=.)V] ^^i^M -1. 4-v7;U^D^>-tf> 



f 
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4 ->^7;i':tP'<>i?> (0. 94g. 3. Immo I) ^h;i/X> (30 
ml) \zmMl^> 5- (t-y^'jUi/^^^^l/vU^l^^+i/) -l-^>^y-;U 
(1. 1ml. 4. 6mmo I) RtX>'7yp^5=-U'>h'J-n-:/5";i/Jh7.3f:^ 
>(1. Og, 4. Immol) ^JlP^m 7;U:f>l?BaMT. 1 4P#FBm^ 

ifyy^- : @^^X5"JU= 1 5 : 1) fClTi^iiL. ^IB^b'&tl 

(1. 4g. 8 7%) *4Sfe?ft«tltbT#fc. 

I R (ATR) v:2929, 2856. 1583, 1496. 1325, 

1 1 5 1. 1 0 8 8, 8 3 5. 7 7 5, 7 5 4, 6 2 9 cm'^ 

^H-NMR (400 MHz. CD CI 3) 6:0. 01 (6H, s). 0. 86 

(9H, s), 1. 18-1. 60 (6H, m). 2. 04-2. 17 (1 H, 
m). 2. 3 8-2. 5 0 (IH, m), 3. 54 (2H, t, J = 6. IHz). 
4. 53 (IH, dd, J = ll. 5. 2. 7Hz). 6. 78-6. 88 

(IH, m). 6. 9 3-7. 0 3 (IH, m), 7. 2 0 - 7. 3 0 (IH, 
m), 7. 38 (2H, d, J=8. 5Hz), 7. 53 (2H, d, J = 8. 5 
Hz). 

MS (m/z) : 5 0 3, 5 0 5 (M* + H) . 

USS^d 3 2 : 6- [(4-'!7aa7x.=L)l') 7.)Vt^z:.)V] -6 - (2. 5-v7 



2- [6- (t-:/^Jl'V^5^;Uv'J;i/:t=^-» - l- [ (4-:^P07x- 

x;i/xhx;u] ^^-yjv] -1, A-i/y (0. 70g. 

1. 4mmo 1) $:xh7t Ko7^> (3 0ml) ^Xi^TtCTx h 

77'g=-;i/7>^:-'i7A7;UJt'J KcDxK^t KP77>m (1. OM, 4. 2 
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ml, 4. 2mmol) ^JUX, ^i^iZX imrBmWVtc. RJt^Zi^ (1. 0 

m 1 ) ^iPAfc^. Kjt^m^mj£mmi^r'i^^nrcmm^'y*J h 

^yy^- (/\+-tj->: @^iLX5";i/=3 : 2) ICT^glU. SfeS^^^fc, # 
e>nrcefe@'{!|£^'\=M^->tCTi5fe?^U ^IB-fb^igjl (O. 4 7g. 8 6%) SrS 

m,^.: 9 8-9 9*0. 

I R (ATR) v:3575. 2929, 1495, 1279. 1146. 
1 0 8 2. 1 0 1 4, 8 3 3. 7 5 2, 6 2 7, 5 4 1. 4 6 7 cm-'. 
'H-NMR (400 MHz, CDCI3) 6:1. 18-1. 62 (7H, m), 
2. 04-2. 18 (IH, rii). 2. 4 0-2. 5 3 (IH, m). 3. 59 

(2H, dd, J = ll. 5, 6. 4Hz). 4. 52 ( 1 H, dd, J = 
11. 5. 2. 7Hz), 6. 7 8-6. 8 8 (IH. m), 6. 94-7. 04 

(IH, m), 7. 2 0-7.3 0 ( 1 H, m). 7. 38 (2H. d, J = 
8. 4Hz). 7. 53 (2H. d, J = 8. 4Hz). 
MS (m/z) : 3 8 9, 3 9 1 (M* + H) . 

a^fi :C 55. 60%;H 4. 92%;C1 9. 12%; 

F 9. 77%; S 8.25%. 
mmm-.C 55. 38%;H 4. 75%;C1 9. 09%; 

F 9. 8 1 % ; S 8. 3 4%. 
MMM 3 3 : 2- [1- [(4-^aP7x:i;U) x;i/^:iJU] '>^P^=^-> 
;ui -1. 4 -v7;i/:tP^>-tf> 
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6- [ (4-i7nayjLZL)l) Z)Vt^=-M -6- (2. 5-i>y)\^tn7x. 

- 1 (200mg, 0.51 4mmo 1 ) ^ h;UX> 

(20ml) {zmmi^^ ->7yp^^l/>h'J-n-:/5";p*X*^> (5 0 0 
mg, 2. 0 7mmol) ^&in^m 7;Uzf>IIH^T, AUmmMMX^tz. 

^mw^^^'&y/M.it:^^\>^>\zxm^v. ms,i}c.^m (9 7mg. 51%) 

jm,^: 1 3 7 - 1 3 9t:. 

I R (ATR) V : cm-». 2933, 2862, 1495, 1309, 
1 1 44, 1 0 8 2, 8 8 5, 8 1 4, 7 5 0, 6 1 9, 5 5 9, 46 4 

'H-NMR (4 0 0 MHz. CDC 1 3) 6:1. 10-1. 4 5 (3H. m), 

1. 61 (IH. dm, J = 12. OHz), 1. 81 (2H, br d, J = 
13. 4Hz), 2. 09 (2H. br t. J = 13. OHz), 2. 55- 

2. 95 (2H. m). 6. 84 (IH. ddd. J = 12. 2. 9. 0. 

4. 9Hz) 7. 00-7. 11 (2H, m), 7. 36 (2H, s). 7. 36 
(2H, s). 

MS (m/z) : 3 8 8, 3 9 0 (M^ + NHJ . • 

T^mmm - C.gHxrC 1 FgOgS^bT 

SiiM :C 58. 30%;H 4. 62%:C1 9.56%; 

FIO. 25%;S8.65%. 
IlifJM :C 58. 01%;H 4. 49%;C1 9. 58%; 

F 10.35%;S 8.82%. 
3 4 : 2- [1- \.{A-i?UUy:L-)V) 7.>>UAt>-jU] -3- (2-^ 
-)Vt^'yXh^zy) -fuMM -1. 4-v7;U:ra^>-t;> 
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mmm5-c'i^^nrc2- [ (4-^'no7xn;!/) 7.)vt^zL)v^=f-}V] -i, 

4->'7;i/^P^>'fe*> (5 2 Omg, 1. 7 2 mmo I) ^ hJl'X> ( 3 0 
ml) \zmm\y^ 2- (2-t*:^;P:i-=^'>xh + v) XiS^/-;U (0. 27 0 
ml. 2. 1 Ommo 1) RU^'>7y ;<5"U>hU-n-y5';i'jJ;;^7tc7> 

(500mg, 2. 07mmol) ^inx-i^cm, rJU=3'>llfflmT, 2 4B#rBWn 
^jtatbfc. SJ5S?S&*J[?^^, 2- (2-t*x;l.;r*vXh + -» JL^J~-)V 

(0. 17 0ml, 1. 2 5mmo 1) Z^Ufv7y/5^W>hU-n-y5";i/7}^ 
7.t^yy (3 0 0mg, 1. 2 4mmol) ^DWTitc^. 7;i/3f >|?HmT. 

>r;U^p-7 h^^7^- (^4^-tJ-> : rax^;i/= 7 : 1) trTffi^L, SfeS 
#:^t#fco #^n^cefi@*t^^^4^-y->i-X»L, ^sE^b^t) (14 0mg, 

2 0%) ^^m^-^tx^xmtz, 
UM.: 5 5- set:. 

I R (ATR) v:2 927, 2877, 1621, 1496. 1323, 
1 1 9 8, 1 1 44. 1 0 8 4. 1 0 1 2, 8 2 9, 7 5 2, 6 3 3, 5 42, 
4 6 9 cm"^ 

'H-NMR (4 0 0 MHz. CDC 1 3) 5:2. 2 0-2. 3 5 (IH. m). 

2. 7 0- 2. 8 5 (IH, m), 3. 28 (IH, t d, J=9. 5. 4. 6 
Hz), 3. 4 0-3. 50 (IH, m), 3. 5 4-3. 6 8 (2H. m). 

3. 71 (2H. t. J=4. 6Hz), 3. 99 (IH. dd, J=6. 7. 
2. IHz), 4. 14 (IH. dd, J = 14. 3. 2. IHz), 4. 81 

(IH. dd, J = 10. 9, 4. OHz), 6. 41 (IH, dd, J = 
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14. 3, 6. 7Hz). 6. 84 (IH. t d, J = 9. 0. 4. 4Hz). 
6. 9 4-7. 0 4 (IH, m), 7. 18-7. 30 (IH. m), 7. 39 
(2H. dm, J = 8. 3Hz), 7. 56 (2H, dm. J = 8. 3Hz). 
MS (m/z) : 4 1 7. 4 19 (M* + H) . 
ytm^mm: C.gHigC 1 F^O^StL/T 
Sf^firC 5 4. 74%;H 4. 59%;C1 8. 50%; 

F 9. 1 1 % ; S 7.6 9%. 
HSlJfit :C 54. 54%;H 4. 46%;C1 8. 46%; 

F 9. 02%;S 7.81%. 
3 5 : 2- [3- [{A-^uu-y -3- (2. 5 



2- [1- [ U-^uuyx.-)V) x;i/7!^-;H -3- (2 - t'-;u:t+-> 

Xh^-» yPtrjU] -1, 4-->*7;U:tP^>-tf> (12 3mg, 0. 2 9 5 
mmol) ^^^J-)V (10ml) tc^iiU, p - h;UX>x;i/>l^>g?-7KfO 
m {2. Omg, 0. Ollmmol) ^iDx;^c^, '^^\ZX AmW^l^ti. 

p</7y-;u=5 0 : 1) efe0#:^t#fc. #e»nfcefeS#:S-'\+ 

-^yiZXm^L. nmt%m (SOmg. 70%) ^efef»*iLT#/!:, 
a-^: 4 1-4 613. 

I R (ATR) V : 3 4 6 7. 2 9 43, 1 4 9 5. 1 3 1 5, 1 1 4 9, 
1 0 8 6. 1 0 6 1, 8 2 9, 7 6 2, 5 2 1 cm-^ 

^H-NMR (4 0 0 MHz, CDC 1 3) 5:1. 7 8 - 1. 8 0 (IH, m), 
2. 2 2-2. 3 6 (IH, m), 2. 7 5- 2. 8 8 (IH. m), 3. 20- 
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3. 40 (2H. m). 3. 4 2 -3. 5 2 (IH. m). 3. 57-3. 73 
(3H, m). 4. 81 (IH. dd, J = 10. 9. 3. 8Hz),.6. 84 
(IH, td, J = 9. 0, 4. 4Hz). 6. 94-7. 0 4 (IH. m), 
7. 2 2-7. 3 0 (IH. m), 7. 39 (2H. dm. J=8. 4Hz). 
7.5 5 (2H. dm, J = 8. 4Hz). 
MS (m/z) : 3 9 1, 3 9 3 (M-' + H) . 
TC^^Ufffi: C.^Hi^C 1 F204S<i:UT 
S^M :C 52. 24%; H 4. 38%;C1 9.07%; 

F 9. 7 2% ; S 8. 2 0%. 
^ifflM :C 52.12%:H 4.36%:C1 9.11%; 

F 9. 86%;S 8.32%. 
HJgf !| 3 6 : 2- [[(4-^:?PP7x->ll/) T.JVn^^M (v^DA^v^;!/) ^ 
-1. 4-i^7;U:tP^>-if> 



^mmsx'n^nrc2- [ (4-^DD7xr;i/) x;u4^^;i/^5^;i/] -i, 

4->'7;U^P'^>-tf> (2 4 0mg, 0. 7 9 3 mmo 1 ) ^ h;PX> ( 2 0 
ml) \zmMly> '>^D'\^r-y-y-;i' (0. llml, l. Ommol) RC^-> 

7y>-^l/>hU-n->^^;p5j^7.7j^7> (2 5 Omg, 1. Ommol) ?:J]P 

^•tt/-;U (0. 22ml. 2. Immo 1) W^7y;^5^U>h'J-n-y 
^Jl/7}^7>*:7> (5 0 0mg, 2. OSmmol) ^fiD^fc^. TJl^n^^H^ 

U:^7^rJU/7p-7 h^^7^- (A.:^r1i-> : g1--®!X^;U=3 0 : 1) HTffiSb, 
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mg, 6 2%) ^B^n^tLxmzo 

BSl*: 1 0 7- 1 0 9"C. 

I R (ATR) v:2927, 2858, 1495. 1240. 1138, 

1 0 8 0, 8 74, 8 3 1. 7 9 6. 7 5 0. 7 08. 6 1 5. 548. 5 0 7. 

4 6 9, 4 4 4 cm"^ 

'H-NMR (4 0 0 MHz. CDC 1 3) 6:0. 9 2- 1. 0 8 (1 H. m). 
1. 08-1. 22 (IH, m), 1. 22-1. 50 (3H, m), 1. 60- 
1. 75 (3H, m), 1. 7 5- 1. 8 8 (IH, m). 2. 37 ( 1 H, br 
d. J = 12. 5Hz). 2. 48-2. 6 2 (IH, m). 4. 44 (IH. d, 
J = 7. 6Hz), 6. 6 8-6. 8 0 (IH, m), 6. 8 6-6. 9 5 (IH, 
m), 7. 30 (2H, dm, J = 8. 6Hz), 7. 3 8 -7. 5 2 (IH, 
m), 7. 49 (2H, dm. J=8. 6Hz). 
MS (m/z) :40 2, 4 04 (M+ + NH4) . 
7C^5)-*ffffl : C , 9H , 9 01 F 2 O2 S <!: LT 
mmm :C 59. 29%;H 4. 98%;C1 9. 21%; 

F 9. 8 7% ; S 8.3 3%. 
^i|iHi:C 59. 11%;H 4. 93%;Ci 9. 18%; 

F9.82%;S 8.49%. 
3 7 : 2- [6-:/D^-l- [(4-^PP7xnJU) 7,)l^t^:iM ^ 

-1. A-iPy)VtuKy'\z.y 



6 0%^tt7Jc^^l::^h'J'^A (1 5mg, 0. 3 8mmo 1 ) K^h Kn 
yyy (lOml) (CfiPA. ■^ib\Z^n'r\ZX^im\^'X%<bntz2- [ (4- 
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^7DP7x-;U) 7.)\^t^-)l:^^)\^'\ -1. 4->'7;i/^D'^>-fe*> (10 0 
mg. 0. 3 3 0mmol) ^rJjoAfCo K}t^mt:'mML\ZX 3 0 ^mi^Wl^rcm. 
1. 5->':/0^:^>:$'> (0. 10ml, 0. 7 4mm o I) ^MXTzo BLJt^' 

m^mmizrsBmmwLtz^. my\zxQo%m^7i^miti-h')OA (is 

mg. 0. 3 8mmol) MmzX 1 5 ^mmWLtz^. 1, S-i^^ 

a^^>^> (0. 10ml. 0. 74mmol) ^MPifto RJ^^^^^'^UiZX 

1 4 ffi^rB^jtw^m. MEEiii^ ^ntcm^m^ u * -^rju^ □ v h 7 ^ - 

(/\4i-tj-> : @^^X5";U= 1 0 : 1) {ITffiSfL, efe@#:$:t#/c, #e,n/5:e 
fiS#:$'\=*^lJ->{lT?5fe?^L, Sie^k-&tl (5 1mg. 3 0%) ^BmSiMtL 

xmtco 

M}^.: 7 7-7 9*C. 

I R (ATR) v:2937. 1495, 1147. 1084. 101 4, 
8 9 3, 8 3 3, 7 9 5, 7 5 2, 7 0 8, 6 2 7, 5 5 9, 5 3 6, 4 6 5 
c m"^ 

'H-NMR (400 MHz, CDCI3) 6:1. 20-1. 35 (2H, m). 

1. 3 7- 1,. 5 5 (2H. m), 1. 74-1. 88 (2H. m), 2. 05- 

2. 2 0 (IH, m), 2. 4 0-2. 5 3 (IH. m). 3. 3 4 (2 H. t d. 
J = 6. 6, 1. 3Hz). 4. 51 (IH. dd, J = ll. 5, 2. 7Hz), 
6. 83 (IH, td, J=9. 0, 4. 6Hz), 6. 9 4-7. 0 4 (IH, 
m), 7. 2 0-7. 3 0 (IH, m), 7. 38 (2H. d, J = 8. 7Hz). 
7.53(2H. .d.J = 8.7Hz). 

MS (m/z) : 4 68. 4 7 0 (M^ + NHJ . 

Ttm^mm: C.^U^sBrClF^O^StlyX 

^mm-.C 47. 86%;H 4. 02%;Br 17. 69%; 

CI 7. 85%;F 8. 41%;S 7.10%. 
MMm :C 47. 80%;H 3. 83%;Br 17.67%; 
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CI 7. 86%:F 8. 65%;S 7. 25%. 



1, 4-^>'^>z^:t-)\^ no. Og, 96. Ommo I ) ^ ^5^V''- 

;U (6. 6g, 9 6. 9mmo 1) S:N. N-vp^5^;U5j^;PA75 h' (2 0 0 
ml) SKi^T{CTt->^5';i'^i'DOi^7x-;U>'7> (25. 2ml. 

9 6. 4mmo 1) ^^iTb/iio mfmi^. Kltsm^^WZX 2 BrmWLfz, 
(3 2. Og, 9 7%) ^m^w^^tLxmfz. 

I R (ATR) v:3350. 2929. 2856. 1427. 1105. 
8 2 2, 7 3 9. 6 9 8, 6 0 9. SOlcm"*. 

^H-NMR (4 0 0MHz, CDCig) 5:1. 05 (9H, s), 1. 19 
(3H. d. J = 6. 3Hz), 1. 46-1. 7 2 (4H. m), 2. 02- 

2. 08 (IH. m), 3. 69 (2H. t, J = 6. OHz), 3. 78- 

3. 90 (IH, m). 7. 3 0- 7. 5 0 (6H. m), 7. 6 2- 7. 8 8' 
(4H. m). 

MS (m/z) : 3 4 3 (M* + H) . 

mm 3 8 : 2- [5- ( t -:^^;Uv7xi:>'l'->'j;U^=^'» -1- [(4- 
^□□7x:i;U) 7.)\^7ts=.M -2-:^^)\^^>^M -1. A-i/7)V^u^ 
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4-yfy)lySra^>'^> (0. 94g, 3. 1 mmo 1 ) ^ hJl^XV (3 0 

ml) izmmL. 4- (t -■;^5';u>?7xii;i'->'j;i/^^^v) 

-y^y— 40g. 4. Immo I) RDtv7/;*5^U>hU-n-:/ 
5^;i^7hXit^7> (1. Og, 4. Immol) ^jElP^fc^, 7;U=f>l?H^T, 

^> (1. Og, 4. Immo l) ^jpA^c^, 7)vzi>nm^T. 3Bmtum 

(^4^-y-> : @^i?X^;U= 6 0 : 1) {iTHiSL, 1il3«#:3 8- 
A aSMtt) (0. 7 1g. 3 7%) ^m^f^^^tbX. ^tB^tt#:3 8-B 
(S«H4) (0. 4 5g, 2 3%) ^m^^Vi.^tLXnt:. 

m^i^s 8 -A 

I R (ATR) v:2931, 2858, 1495. 1322. 1149. 
1 1 0 9, 1 0 8 8. 1 0 1 2, 8 2 2, 7 5 2, 7 0 0, 6 1 3. 5 0 3. 
4 8 8, 4 6 9 cm"'. 

^H-NMR (4 GO MHz, CDC 1 3) 6:1. 0 2 (9H, s), 1. 0 9 
(3H, d, J=6. 8Hz). 1. 2 6-1. 4 2 (IH, m), 1. 50- 
1. 80 (3H, m). 2. 7 4-2. 8 6 (IH, m). 3. 64 (2H, t. 
J = 5. 7Hz), 4. 51 (IH, d. J = 5. 6Hz). 6. 78 ( 1 H, 
td. J = 9. 1, 4. 6Hz), 6. 9 0-7. 0 0 (IH, m), 7. 30- 
7. 48 (8H. m). 7. 5 0- 7. 5 8 (3H. m), 7. 60-7. 70 
(4H. m). 
MS (m/z) : 6 2 7 (M^^ + H) . 
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Stt^S 8-B 

I R (ATR) v:2931, 2858, 1495, 1147, 1107. 
1 0 8 8, 8 2 2, 7 5 2. 7 2 9, 7 0 0, 6 1 3, 5 5 9, 5 0 3. 4 7 1 
cm"*. 

'H-NMR (4 00 MHz, CDCI3) 5:0. 94 (9H, s), 1. 00 
-1. 20 (IH, m), 1. 37 (3H, d, J = 6. 8Hz), 1. 40- 
1. 64 (3H, m), 2. 6 0-2. 7 4 (1 H. m), 3. 48-3. 60 
(2H. m), 4. 43 (IH, br d, J = 9. 3Hz), 6. 69 (IH, 
td, J = 9. 0, 4. 4Hz), 6. 84-6. 9 3 (IH, m), 7. 24- 
7. 45 (9H, m), 7. 48 (2H. d. J=8. 6Hz), 7. 52- 
7. 6 2 <4H, m). 
MS (m/z) : 6 2 7 (M-' + H) . 

3 9 : 5- [(4-:^PP7xr:;U) 7.)V^=.)V] - 5- (2. 5-v^7 

;i/;j-D7xn;i/) - 4- i -^>9 



nmms Bmibnrz2- [5- (t-7?-;uv'7xi:;W'>u;u^^'» -1 
- [ (4-:i7DP7xz:;i/) x;u*-;H -2-/5^;i/'^>^;u] -1, 

y)Vto^yif> mi±i^S 8-A) (710mg. l. l 3mmo l ) ^ri^'fb 
>5'U> (2 0ml) izmmL. »Tl'T7!y'ffc7K^-tfUv> (0. 6 4 

ml) ^mTLtco riT^m Eft^m^^uizx 1 4mmmwLrzo s.itmz 

MPttW7K (2 0ml) ^DUPLtz'ik. >'X5^;|/X-x;i'{CTftllttlt. 

Aizxni^btz, ^m^mmmmLxm^ntznm^i^'jtjyji^^o 




OH 



CI 
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Tzo ni=>nfzm^^^^^^^-^>izxmmtL. mmt-^^ (2 8 3mg. 

6 4%) ^B^itSi^tVTmz, 
m,^.: 84-86V. 

I R (ATR) y:3367, 2937, 1496,1138. 1084, 
1 0 5 1, 1 0 1 2, 8 2 9, 7 5 4, 7 2 9. 7 0 8, 6 2 1. 5 6 1, 
5 3 2, 4 7 1 cra"^ 

»H-NMR (400 MHz. CDCI3) 6:1. 07 (3H. d, J = 

6. 8Hz). 1. 40- 1. 8 5 (5H, m). 2. 7 5 -2. 9 0 ( 1 H. 

m), 3. 6 4-3. 7 5 (2H, m), 4. 54 (IH. d, J = 6. 6Hz). 

6. 77 (IH. td. J = 9. 0. 4. 4Hz) 6. 9 0-7. 0 0 (IH. 

m). 7. 33 (2H. d. J = 8. 4Hz), 7. 4 3-7. 6 0 (IH, m), 

7.5 1 (2H, d, J = 8. 4Hz). 

MS (m/z) : 3 8 9, 3 9 1 (M^^ + H) . 

TC^^tfffl : CisHigC 1 FaOgSiLT 

mikm :C 55. 60%:H 4. 92%;C1 9. 12%; 

F 9. 7 7% : S .8. 2 5%. 
HaiJM :C 55.42%;H 4. 83%;C1 9.10%: 

F9.85%;S8.30%. 
^mM4 0 : 5- [(4-^PD7x:i;t/) -5- (2. 5-v7 




»!|3 8T#bnfc2- [5- (t -Zf^JU'JyxZDl-y^jJl^^^i^) -1 
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- [ (4-:j7pp7x-;u) -2->5^;u'^>5^;u] -i, 

y)V^u^yM> (gj4^3 8-B) (4 5 0mg, O. 7 17mmol)^i^ 
\\::^J-Vy (10ml) *i^THT7'y'ft:7K^-t!'Jv> (0. 4 1 

gaSiaWTK (2 0ml) ^jQ^fc^, v^X5^;i/X-x;UCTiAffiL, W^P^r 

;^Co #bnfc4sfefft»^^4^-tJ->lCT0#:'fbL. ^la-fb^tl (19 4mg. 
it* : 6 7-6 g-C. 

I R (ATR) v:3537. 2933. 2868. 1481. 1308. 
1 2 7 9, 1 24 0. 1 1 44, 1 0 7 8, 8 2 2, 8 0 2. 7 5 4, 7 1 2, 
6 6 5, 6 1 3. 5 4 4, 4 6 9 cm'^ 

^H-NMR (4 0 0 MHz, CDC 1 3) 5:1. 0 8- 1. 2 2 (IH, m), 
1. 23 (IH. t, J = 5. 2Hz). 1. 36 (3H, d. J = 6. 8Hz), 
1. 45-1. 70 (3H, m), 2. 67-2. 80 (IH, m), 3. 50- 
3. 65 (2H. m), 4. 45 (IH. d. J = 8. 3Hz). 6. 73 (IH, 
t d, J = 9. 0. 4. 6Hz) 6. 8 8-6. 9 7 ( 1 H, m), 7. 31 

(2H, d, J = 8. 8Hz). 7. 3 4-7. 4 8 (IH. m). 7. 4 9 

(2H, d, J = 8. 8Hz). 
MS (m/z) : 3 8 9. 3 9 1 (M^ + H) . 
TtM^^m. : CjsHigC 1 FaOgStUT 
gfSiffi :C 55. 60%;H 4. 92%:C1 9. 12%; 

F 9. 7 7% ; S 8.2 5%. 
^mm.:C 55. 48%:H 4. 84%:C1 9. 01%; 
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F 9. 7 6% ; S 8.3 2%. 
mmm 4 1 : 2- r5-::^a^-i- [(4-:^Da7xnJU) - 



mmm3 9X'mibtirc5- [ (4-^dp7x-ju) -5- (2, 

5 -v?7;L':tD7x-;i/) - 4 1 -^>i5' V -JU (2 9 0mg. 
0. 7 4 6mmo 1 ) Wia^^k^^ (2 9 Omg, 0. 8 7 4mmo l) ^M. 
i\:^=^U> (8ml) tCjg^L, 3(|c?^tCTjfti^T> h 7 x.:^)V^7sy ^ > 

(2 3 0mg, 0. 8 7 7mmo 1) €::^{b^5^U'> (2ml) {C^^L^^^^ 

?^(2 9 0mg. 0. 8 7 4mmo 1) Rt^h'J7xn;i//jNX7^ > (2 3 0 
mg, 0. 8 7 7mmol) ^y^l^riZXtUX. Eftsm^^^^\ZT emfmWL 

=^^-y-> : i^mx5^;i/= 15:1) {ZXmnL. ^IB^b'&tJ (3 3 Img, 

9 8%). ^m^m^^tvxmtco 

I R (ATR) i/:2966. 1495, 1321. 1238. 1147. 
1 0 8 8, 1 0 1 2. 7 8 9, 7 5 2, 7 2 9, 7 1 2, 6 1 3, 5 5 9, 
5 3 6, 4 7 1 cm-*. 

^H-NMR (400 MHz, CDCI3) 6:1. 07 (3H, d, J = 
6. 8Hz). 1. 4 6- 1. 6 0 (IH. m), 1. 77-2. 11 (3H, 
m), 2. 7 4-2. 9 0 (IH. m). 3. 41 (2H. t. J = 6. 7Hz). 
4. 49 (IH. d. J=6. 6Hz), 6. 78 (1 H, td. J = 9. 1. 
4. 6Hz), 6. 9 0-7. 0 0 (IH. m). 7. 33 (2H. d. J = 
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8. 7Hz). 7. 4 5- 7. 6 0 (IH, m). 7. 52 (2H. d. J = 
8. 7Hz). 

MS (m/z) : 4 5 1, 4 5 3 (M* + H) . 

mmm4: 2 : 2- CS-yp^-i- [(4-:^aD7x^Jl/) - 
2 -^^;U^>5^>'i^] -1. 4-x7;i^4-a^>-tf> 



*JSilW4 0T#6>nrc5- [ (4-i'PP7xn;W XJUj}^:::;!'] -5- (2. 

5 -z^y)V-tnyx:i)V) -A-^^)V- i -^>i$'y-;u (i 7 omg, 

0. 4 3 7mmo 1 ) mSm^\\:mM (1 7 Omg. 0.6 4 Bmmo 1 ) Sr^ 
{k/5"^> (8ml) tCji/IPU, ^J^lCTJtJ^T, h 'J 7x-Jl/*7.7w' > 

(13 5mg, 0. 5 15mmol) SrjUn^, R^>m:'^W>ZX I A^fiim.Wl. 
tz. K^mzm^^tmM {n Qms, 0. 4 3 7mmo 1 ) U 7x-;U 

51^7.7-0 (1 3 5mg, 0. 5 1 5mmo 1) ^^j^TtCTJP^, ^l^sWi^M 

■7hi^^7^- (^^^+f-> : Mx5";i/= 1 0 : 1) iCT^tiSU. 
(19 2mg,. 9 7%) ^m^^^^t VX'^fto 

I R (ATR) v:3091, 2966, 1496. 1296. 1246. 
1 1 4 2. 1 0 8 0. 8 8 9. 8 3 9. 7 5 4. 7 1 0. 6 2 7. 5 5 3, 
5 13. 4 7 1 cm-^ 

'H-NMR (4 0 0MHz, CDC 1 3) 5 : 1. 18-1. 31 (IH, m), 

1. 37 (3H. d, J = 6. 8H2). 1. 5 0 - 1. 7 0 (IH. m). 

1. 78-1. 92 (2H, m). 2. 62-2. 80 (IH. m), 3. 20- 
3. 40 (2H, m), 4. 44 (IH. d. J = 8. 5Hz). 6. 73 ( 1 H. 




Cl 
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td. J = 9. 0, 4. 5Hz) 6. 8 8-6. 9 8 ( 1 H. m), 7. 30 
(2H, d, J=8. 6Hz), 7. 3 0-7. 5 0 (IH. m). 7. 49 
(2H. d. J=8. 6Hz). 
MS (m/z) : 4 5 1. 4 5 3 (M* + H) . 

mMm4 3 : 2- [1- [(4-^DP7x-;i/) 7.)lt^::.)l^ - 2-^^)V- 

5- (^^;|,^;^) -1. A-9y)Vtu^yMy (Stt^4 3-A 

^UCS#^4 3-B) 



II»S^»J4 iT#e>n^c2- [5-:/p^:-i- [ (4-^ao7xr.;i') x;u 

7jN-JU] - 2-7^5^;i<'^>5^>'H -1, 4-v7;U^D'^>-t:> (3 2 5mg. 
0. 7 1 9mmo 1) RtJC||]6l0iJ4 2T^ie>n^c2 - [5-7o^-l- [ (4 

-^oD7x-;i/) -2-^^)v^yj-M -i. 4->^7;1/*p 

'^>-tf> (iSSmg. 0. 41 Ommo 1 ) ^xh^k KD7^> (25 
m 1 ) \zmm\^. :h h 'J e^A 5"^^^ h + i^H (160mg. 2. 28 

mmol) «:^?^TJ'Tjijpx./!:, ^w^\A^fm.w^. imy\zxKim.\z-y 

hU-^A 5^?*-^ h4^5>H ( 1 9 Omg. 2. 1 1mm o \) ^t^^tz. Klt^WL 

i^X5^Jl'=3 0 : 1) fCTi^iib, ^fBS14#:4 3-A (^SStt) (1 8 5mg. 
3 9%) ^%.^Wm}i\^X. ^t2Stt#:4 3-B (ililS^t) (18 6mg. 

3 9%) ■^n.^mmii\^xmz, 

S14#:4 3-A 

I R (ATR) v:2916. 1493, 1321, 1238, 1146. 
1 0 8 8, 1 0 1 2, 7 8 9. 7 5 2, 7 1 2, 6 1 3, 5 5 9. 5 3 6, 

4 6 9 cm"\ 
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^H-NMR (4 0 0 MHz, CDC 1 3) <5 : 1. 0 8 (3H, d. J = 

6. 9Hz). 1. 4 0- 1. 5 4 (IH, m), 1. 5 5- 1. 8 5 (3H, 
m). 2. 10 (3H. s), 2. 50 (2H, t, J = 7. 2Hz), 2. 75 
-2. 90 (IH. m), 4. 51 (IH, d, J = 6. IHz), 6. 78 

(IH, td, J = 9. 1. 4. 4Hz), 6. 9 0-7. 0 0 (IH. m). 

7. 33 (2H, d. J=8. 6Hz), 7. 4 5-7. 6 0 ( 1 H, m). 
7.5 2 (2H, d. J = 8. 6Hz). 

MS (m/z) : 4 1 9, 4 2 1 (M*+H) . 
HRMS (FAB) : C19H22C I F2O2S2 (M* + H) tLX 
SUM : 4 1 9 . 0 7 1 8 
:419.0733 
^tt<2^4 3-B 

I R (ATR) v:2952. 2920. 1493. 1308. 1232, 
1 1 7 6, 1 1 4 9. 1 0 9 0, 8 2 7, 7 5 0. 6 2 9, 5 9 0, 5 5 7. 
5 3 2. 4 7 2 cm-'. 

'H-NMR (4 0 0 MHz, CDC 1 3) 6:1. 10-1. 3 0 (IH, m), 

1. 37 (3H, d, J = 6. 6Hz). 1. 5 0- 1. 6 5 (3H, m), 

2. 03 (3H. s). 2. 3 0 - 2. 5 0 (2H. m), 2. 64-2. 78 
(IH. m). 4. 44 (IH. d, J=8. 6Hz), 6. 73 (IH, t d, 
J = 9. 0, 4. 5Hz), 6. 8 6-6. 9 8 ( 1 H. m). 7. 30 (2H. 
d. J = 8. 6Hz). 7. 34-7. 46 (IH, m), 7. 48 (2H, d, 
J = 8. 6Hz). 

MS (m/z) : 4 1 9, 4 2 1 (M*H-H) . 

HRMS (F AB) : CigHjgC 1 F2O2S2 (M* + H) tLX 

mmM. :419.0718. 

MWm : 4 1 9 . 0 7 1 5 
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mmm4 4 : 2- [l- [(4-^oa7xz:ji/) x;Ud-N-;u] -2-^^;i/- 
5- (:^^}U7.)Vy^=-)^) ^>^M -1. 4-v7;U^a^>-tf> 



l^iS^!l4 3Tt#e.nfc:2- [1- [ (4 □□7x:i;i') -2 

■«J43-A) (ISOrag, 0. 4 3 Ommo 1 ) SJi{b;<^U> ( 1 Om 1 ) 
tC^^L, 7K?pTtwT3-^PPji^-i#^ (89mg. 0. 52mmol) ^ 

ly^)ts^)V^u-7VCr'yy^- m<t;^^U> : /-)V=4 0 : 1) {'Ti|s| 
iiUM^b^tl (17 2mg, 9 2%) S:Mfetft»<h L-Ttifco 

I R (ATR) V : 2 9 2 0, 1 4 9 5, 1 3 1 7. 1 2 7 9. 1 2 3 8. 

1 1 4 6, 1 0 8 6, 1 0 3 6. 8 2 9, 7 8 9, 7 5 2. 7 1 2. 6 1 5, 

5 5 9, 4 7 1 cm-^ 

^H-NMR (4 0 0 MHz, CDC 1 3) 6:1- 0 0-1. 10 (3H, m), 
1. 5 0- 1. 7 5 (IH, m), 1. 78-2. 10 (3H, m), 2. 60 
(1. 5H. s). 2. 60 (1. 5H. s), 2. 6 5-2. 9 0 (3H. m). 
4. 50 (IH, d, J = 7. 6Hz), 6. 77 (IH, t d, J = 9. 2. 
4. 4Hz), 6. 9 0-7. 0 0 ( 1 H, m). 7. 32 (2H. d. J = 
8. 5Hz). 7, 4 0-7. 6 0 (IH, m), 7. 50 (2H, d, J = 
8. 5Hz). 

MS (m/z) : 4 3 5, 4 3 7 (M-' + H) . 

HRMS (FAB) : C19H22C 1 F2O3S2 (M* + H) tVT 

MmM : 4 3 5 . 0 6 6 7 

mmW. : 4 3 5 . 0 6 5 5 




a 
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mmm4 5 : 2- Cl- [(4-^aD7xr.j|/) -2-)f>^)V- 

5- (;<5^;u7>;i/7^ii;p) ^y^M -1. 4-v7;i^^D"^>-tf> 



^43-B) (175mg, 0. 4 1 8mmo 1 ) S;iiL<b;>^^^> ( 1 Om 1 ) 
*J^T{3T3 -^□□3&^-&#i? (8 7nig. 0. 5 Ommo 1) ^ 

'>U*W^nTN^77>f- m^:^^V> : /'-)V=AQ : 1) {CTi|!| 

(1 1 8mg, 6 5%) ^^^m^tl^Xmz. 
m.^: 1 0 7-1 1 2'C. 

I R (ATR) v:3087. 2943. 1496. 1315. 1 2 42, 
1 1 7 8. 1 1 4 9, 1 0 8 8. 1 0 2 8. 8 2 9. 7 3 1, 6 2 3. 584. 
5 3 8. 4 5 7 cm-^ 

^H-NMR (400 MHz. CDCI3) (5:1. 15-1. 40 (4H, m), 
1. 45-2; 00 (3H. m). 2. 5 0- 2. 8 5 (3H. m). 2. 54 
(3H. s). 4. 46 (IH, d. J = 8. IHz). 6. 78 (IH. t d. 
j=9. 0, 4. 7Hz). 6. 9 0-7. 0 0 (IH. m). 7. 32 (2H. 
d, J=8. 4Hz). 7. 3 5-7. 5 0 ( 1 H. m). 7. 49 (2H. d. 
J=8. 4Hz). 

MS (m/z) -.4 3 5, 4 3 7 (M+ + H) . 

Ttm^m^: CgH^iC 1 FjOsSjttT 

giSitt :C 52. 47%;H 4. 87%; CI 8. 15%; 
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F 8. 7 4%:S 14.74%. 
HMfitC 52. 44%;H 4. 85%:C1 8. 17%; 

F 8. 79%; S 14.63%. 
m^MA 6 : 2- [1- C(4-^PP7xi:;P) 7.}Ut>:zM -2->ty;U- 

5- ^>^;u] -1. 4-'jy Mu^y-^y 



mmm4 4X'mtirc2- [i- [ (4-i^DD7xr:;u) xjuji^-m -2 

y (7 6mg, 0. ISmmol) ^Mit^^^l-y (5ml) JKJ^T 
(CT3-i^nDi§^S#i? (36mg. 0. 21mmol) ^m^tzik> "^WiZ 

ma^ntz. m^nfzmM^^mm^i^:L^)\^y---y-)v/mt^^vy\zxm 
mth^ m2^k'&ti (eimg. 7 7%) ^B^n^tLxmtz, 

S!|,.||(: 1 1 5-11 7t:. 

I R (ATR) v:3078. 2937. 1493. 1311. 1286. 
1 2 3 0. 1 1 5 1. 1 1 3 6. 1 0 8 6. 8 3 1. 7 5 4. 7 2 9. 7 1 2. 
6 2 3. 5 4 2, 5 1 9. 4 7 1, 4 5 9 cm-^ 
^H-NMR (4 0 0 MHz. CDCI3) 5:1. 03 (3H. d. J = 
7. IHz). 1. 6 0- 1. 8 0 (IH, m), 1. 8 5-2. 2 0 (3H. 
m), 2. 7 0- 2. 9 0 (IH. m). 2. 94 (3H. s). 3. 07 (2H. 
t, J = 7. 8Hz), 4. 49 (IH. d. J = 7. 8Hz), 6. 76 (IH, 
td. J = 9. 1, 4. 5Hz). 6. 9 0- 7. 0 0 ( 1 H. m). 7. 32 
(2H. d. J = 8. 5Hz). 7. 3 5-7. 6 0 ( 1 H. m). 7. 49 
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(2H. d. J = 8. 5Hz). 
MS (m/z) : 4 5 1, 4 5 3 (M+ + H) . 

SiSiM :C 50. 61%;H 4. 96%;C1 7.86%; 

F 8. 4 3 % ; S 1 4 . 2 2%. 
USaM :C 50. 57%;H 4. 74%;C1 7.85%; 

F 8. 5 8% ; S 14.2 5%. 
mMm4 7 : 2 - [1- [(4 □□7x-;i/) -2-pt^;i.- 

5- (^5^;ux;l/^^->'l/) ^>^ju] -1. 4-i^y)\^tu^>i£> 



-p^^;u-5- (p^5^;i/x;V7^n;i/) ^y^)V] -1, 4->'7;p^D'^>if 

>(6 6mg. 0. 1 5mmo 1 ) ^Ml:;<5'l/> (5m 1) Mj^L, tKJ^T 
{CT3-:i7PPji^BS^ (3 2nig, 0. 19mmol) SJa^fc^, Mi^\Z 

(5 2mg, 7 6%) $:afet»*tLT#fc. . 
1 4 2-1 44t:. 

I R (ATR) V : 3 0 8 2. 2 9 3 7, 1 4 9 5, 1 3 1 7, 1 2 9 0. 
1 2 3 4. 1 1 5 1. 1 1 3 0. 1 09 2. 8 3 1. 7 6 9. 7 54, 7 3 1, 
7 1 2, 6 2 5, 544. 5 2 5, 5 0 3, 4 7 2. 44 9, 4 1 7 cm-». 
^H-NMR (4 00 MHz, CDCI3) 6:1. 15-1. 40 (IH, m). 
1. 32 (3H. d. J = 6. 6Hz), 1. 4 0-2. 0 5 (3H. m). 
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2. 65-3. 10 (3H. m). 2. 88 (3H. s). 4. 46 (IH. d. 

J = 7. IHz). 6. 77 (IH. td. J = 9. 1. 4. 6Hz), 6. 90 

-7. 00 (IH. m), 7. 32 (2H. d, J=8. 4Hz), 7. 35- 

7. 50 (IH. m). 7. 49 (2H. d. J = 8. 4Hz). 

MS (m/z) : 45 1, 45 3 (M*+H) . 

Ttm^m^: CigHaiC 1 F^O^S^iibT 

SiSiffl :C 50.61%;H 4.69%;C1 7.86%; 

F 8. 4 3% ; S 14.2 2%. 
:C 50. 48%:H 4. 59%;C1 7.93%; 

F 8. 5 7% ; S 1 4. 0 9%. 

mMm4 8 : 4- C(4-^nD7xn;i/) ;^JU7iNn;i/] -4- (2. 5->?7 




^]|iS^^!l5-e#?)n^2- C (4-:5^DD7xri;i/) 7>;i/7i^-;M5^;H -i. 

4-v7;L':tP^>-tf>' (1. Og. 3. 3 Ommo 1 ) h5 1 HP77> 
(7 0ml) IC^^U. - 7 8 t:(ITn->^5^;UU^'^A(D^^-!t>Ji?S 
(1. 5 7M. 5. 3ml. 8. 3mmol) ^f^TLfCo MT^T^^ K!^^^ 
^-7 S-CtlTl 0:9-PBUt«iU. ^<b\Z^}%-f\ZX3 0j^fmWLrz6 KJ5&fSf' 
- 7 8'C{CT2-:;^P^:X5^;i'X— XvlU (0. 55ml, 3. 9mmol)^?i 
Tb> JiSiTOT^. 1 4mfS\f)^i1rX^mzn^Vrz. ^^^fStCTK (2. Oml) 

+-y-> : @mx5";u=5 : 1) B^mw^ntz. #^>nfeefesi^ 

$r>?'ryy^at:*;i/X-x>'l'/i^{b^5"l'>{CTj$titL., ^ta^fb^!^ (3 1 7mg. 
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2 6%) ^B^f^MtVxmzo 
m^: 1 5 7- 16 or. 

I R (ATR) v:296 6, 2862, 1496, 1309, 1188. 
1 1 4 9. 1 0 8 6. 1 0 1 2. 8 9 9. 84 1. 8 0 8. 7 5 0. 7 1 0. 
6 2 9. 5 9 2, 5 6 9, 5 3 6, 5 1 5, 4 7 1 cm-^ 
^H-NMR (4 0 0 MHz, CDC 1 3) 5:2. 4 0-2. 8 0 (4H. m). 
3. 32 (2H, t. J = 12. 5Hz). 4. 02 (2H. d t , J = 
11. 8, 3. 3Hz), 6. 8 2-6. 9 5 (IH, m), 7. 05-7. 17 
(2H. m), 7. 38 (2H. s). 7. 39 (2H. s). 
MS (m/z) : 3 7 3. 3 7 5 (M+ + H) . 

mWiU'.C 5 4. 7 7%;H 4. 06%;C1 9. 51%; 

F 1 0. 1 9% ; S 8.6 0%. 
mmm-.C 54. 55%;H4.00%;C1 9. 69%; 

F 1 0. 3 3% : S 8.6 4%. 

9 : 5- [ (4-^PP7xii;U) -5- (2. 




CI 



^M0il2 9T*#^nfc5- [ (4-i7DD7x-;U) 7.;U7h-;U] -5- (2. 
5 - v7>'l'^P"7xr:;U) -i-^>^y— ;U ( 3 9 0mg, 1. 04 
mmo 1) om\:.^^l'y (6ml) h 'J X^'jUJ = > ( 1 5 2 /ti 1 . 

1. 0 9mmo I) . :tect^;i:7 □ jUii®?4-r: h o 7 x-;U (2 2 Omg, 
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1. 0 9mmoi) ^jda. Mf^r 2 4mfsimwbrz. Kmt^^mmL, m.m 

(7)5- [ (4-i7 0ay:sL-)V) -5- (2. 5-v7;U^D7x 

0^)]/=4--huyx.:L)V=tS)V^i—h (7 5 9mg) f# 

?>nfcasa5- [ (4-^pd7x-;u) ;^j|/i^:i;H -5- (2, 5->'7;i' 

;fD7x-;l/) ^>5^;i'=4-zihP7x-;P=:^>;i/5j^:»--l- (2 6 8mg) 
mt^'^l^y (4ml) C^j^L. h UX^^jl/TS > (7 6. 7 /i 1 . 

0. 551mmol).*3«fctXtrD«Jv>(46. Owl, 0. 551 
mmo 1) ^M^tzm. ^iMiXl SB^f^mj^bfe. SlS^fSSrg^U, n^tlTz 

(MgSOJ ii-^Lfc. %ibnitnm^^\£iy')ttf)Vtiyhi7U-^Vif 
77^- (4 0% @^i!X5";i/-^+1t» T*»|SIU> ^|2<b^tl (1 2 8mg. 

7 4%) ^mi^mmithxntzo 

I R (ATR) v:3086, 295 4, 2875, 1689. 1583, 
1 4 9 6, 1 42 3, 1 3 2 1. 1 1 7 6, 1 1 4 7, 1 0 8 4. 1 0 1 2. 
87 4, 75 2. 53 6, 467 cm-^ 

^H-NMR (4 0 0MHz. CDC 1 3) 8: 1. 2 6- 1. 3 8 (2H, m) , 

1. 54-1. 73 (2H. m), 1. 78-1. 90 (4H, m) , 2. 09 
-2. 20 (IH. m) . 2. 4 2-2. 5 2 (IH. m) , 3. 19- • 

3. 40 (4H. m) . 3. 9 6-4. 0 5 (2H, m) . 4. 52 ( 1 H, 
dd, J = 11. 5, 2. 7Hz). 6. 83 (IH, td. J = 9. 1, 

4. 4Hz), 6. 94-7. 01 (IH, m), 7. 21-7. 28 (IH, 
m) , 7. 38 (2H, d, J = 8. 6Hz) , 7. 52 (2H, d, J = 
8. 6Hz) . - • 

MS (m/z) 4 7 2 (M^ + H) . 

HRMS (FAB) : C22H24C 1 F2NO4S (M* + H) tLX 

no 
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Siifi : 4 7 2 . 1 1 6 1 



: 4 7 2 . 1 1 2 4 



3 :4- (:^^)\^x)\^t^=-jv) -i-:/^/-;u 




McJ^^i^T, 4- (^5"Jl'5^*) -i-:/^'y->'U (1. Olg. 8. 4 0 
mmo 1) <Dm.it :^^l^> (10 0ml) m^z 3 - -(7 a n]^^M.^m. 
(3. 0 4g. 17. 6mmo 1) ^m^. ^^Tf 2 ommMi^lytzo Klt^mJ 

x^mm. mm^^Bmmvrzo mm^zy^jn^jv-^yj^^u-^h^yy^-iz 

{iL. J-)V •.mti^'^-Vy (=1 : 2 0) j^tligPctO^EIb^*^ 
(1. 2 1g. 9 5%) ^^gfe?ft!K<Kltl/T#fc. 
I R (ATR) v:349 4, 2931. 2877. 1457. 1413, 
1 2 8 2, 1 1 2 2, 1 0 5 4. 1 0 2 9. 9 6 6, 8 2 7, 7 6 5. 5 1 8, 
4 6 2 cm" ^ 

iR-NMR (400 MHz, CDCI3) 6:1. 55-1. 91 (3H. 
m), 1. 91-2. 11 (2H, m). 2. 92 (3H, s). 3. 09 
(2H, t. J = 7. 9Hz), 3. 72 (2H. t. J = 6. IHz). 
MS (m/z) : 1 5 3 (M^^ + H) . 

4 : 4- (^5=->>i^>;;p7^x;i/) -i-y^y-;i/ 



4- (^5^>IU5"^) -l-7*^/-;i' (4 6 5mg. 3. 8 7 
mmol) <7)7-h^tKP7^> (15ml) .*5J:a^'7K (3m 1) (DU'^mW, 
KZ'^B'^nWi-yV^}^ h. k\. 2 4g. 5. 8 Ommo 1 ) ?rJPA, ^iaT 
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2 1. ^mmn^i^fco Kjt-mi'^mm^. Kmmm^^it>f^^u>izx^^u 
■ty^ h^mznvrzo 5?s^MffiM^> i^it^^uy^uux. mMm-rh 

7^-tC#U. :^if/-)V:mit)^^\^> (=1 : 10) ^tBSBJ: O^IB^t-^tl 

(i60mg, 30%) tii^n^m^mtLxntc, 

I R (ATR) v:336 9.2937. 2867, 1658. 1452. 

1 4 1 1, 1 0 54. 1 0 06. 94 1. 6 94cm-^ 
'H-NMR (4 00 MHz, CDCI3) 6:1. 40-1. 55 (IH, 

br) , 1. 68- 1. 8 3 (2H, m) . 1. 9 3-2. 0 8 (2H, m) , 

2. 92 (3H, s) . 3. 09 (2H. t. J = 7. 9Hz) . 3. 72 
(2H, t. J = 5. 5Hz) . 
MS (m/z) : 1 3 7 (M* + H) . 

mmm 5 0 : i->^dp-4- (^>i^)V7.)iTs^zL)V) ^>if> 



4 -^^ PD^>if>X;U7^ >M:f- h U "^A (3 0 6mg. 1. 54 
mmo 1) i5J:r>'^>-:^)l^:^n5 H (0. 18ml. 1. 54mmol)S:n- 
(15ml) izM^^ 7 ortcTSBtrawLfeo ^ra^T'<^«, 

ifyy^-izn^. ^^D-> : nmji^)i^ (=8 : d mmu^^mz^t'^^ 

(2 9 9mg, 7 3%) ^^^mi^tLxntco 
Bfi,^.: 1 4 7. 5- 1 4 8. 5t:. 




CI 
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IR (ATR) V : Z 0 6 0, 3029. 2994. 2 9 42, 1583. 

1 5 7 1. 1 4 9 2. 1 4 7 5. 1 4 54. 1 3 9 6, 1 3 1 1. 1 2 94. 

1 2 7 4. 1 1 4 7, 1 08 7, 1 0 1 4, 9 7 7. 9 1 7. 8 3 1. 7 7 3. 

7 5 7, 6 9 6, 6 4 2, 5 3 2, 4 6 2 cm"*. 

'H-NMR (4 0 0 MHz, CDC 1 3) 5:4. 3 1 (2H, s) , 

7. 23-7. 38 (4H. m), 7. 38-7. 46 (2H, m), 7. 49 

-7. 5 8 (2H. m) . 

MS (m/z) : 2 6 7 (M* + H) . 

nmm 5 1 : 1 - ^□□-4- (5-p^5^;i/7>;p^^;i/- 1 -yjL-)u^>^ 



l-^UU-A- {^yi^)V7.)]/'!i^z.)V) ^>-b*> (9 0mg, 0. 337 
mmo 1) , ##^J3T!#^nfc4- {^=f')V7.)Vt^::^)\/) -1--^^J-)V 
(6 9mg, 0. 4 5 3mmo 1 ) *3J:tX'>7y ^^I/>h'J-n-:/5^;i'*;^ 
5l^^> (2 3 3mg. 0. 9 6 5mmo 1) Oh;i/X> (2 0ml) ^fSSrTJI/ 

(=2 : 1) }gttlgPcfcO#f2{b'&«^ (44mg. 3 3%) ^&^mWtLXmrz. 
MA: 15 1-152*0. 

I R (ATR) v:2937. 2867, 1577, 1467. 1396. 
1 3 1 9. 1 2 7 0, 1 2 0 3, 1 1 4 7. 1 0 8 7. 1 0 5 8. 1 0 1 4. 
9 6 2. 8 4 2, 8 0 2, 7 5 5, 6 9 6, 6 3 2, 5 6 5, 5 3 0, 4 7 4, 




CI 
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42 0 cm''. 

'H-NMR (40.0MHz. CDCI3) 6:1. 34-1. 52 (2H, 
m), 1. 79-1. 97 (2H, m), 2. 13-2. 28 (2H. m), 
2. 4 5-2. 5 8 (IH. m) , 2. 86 (3H, s) . 2. 89-3. 00 
(2H. m) , 4. 01 (IH. dd, J = l 1. 2. 3. 9Hz) . 7. 08 
(IH, d. J = 8. IHz) , 7. 2 2 -7. 4 7 (8H. m) . 
MS (m/z) : 40 1 (M^ + H) . 

SffeM:C 5 3. 9 2%;H 5. 28%;C1 8. 84%; 
S 1 6. 0 0 %. 
:C 53. 92%;H 5. 21%; CI 9. 05%; 
S 15.88%. 

^mm 5 2 : i-^np-4- (5-^ 5";P7.;U7 >r 1 - 7 xn;u^>^ 
ju) xJl/7^:-;^>^>-tf> 



(122mg, 0. 4 5 7mmo 1). #^«a|4-e#enfc4~ (^^Jl/J^^l/^ 
^ -jU) - 1 -y^J'/— (8 Img, D. 5 9 5inmo 1 ) iSckU^'vTy 
U>h'J-n-y5^;U5j^X*7> (2 2 Img, 0. 9 1 6mmo I ) O h;i/X 
> (15ml) i^®Sr7;U:^>l?ffl^T2 BPeliD^M^L-fc, ^fSSTJ^^^. 

m\::^^\^>' (=100 : 1) ?gitSg|5<fcOefe@^^#Ac, ^btl 




CI 
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fcefe@*^^i^X5^;Px-x;UJ:0fl^SL/, mBit^m (2 0mg. 11%) 
MM.: 9 8. 5-9 9. 5V. 

I R (ATR) v:2935. 2856. 1575, 1473, 1455. 
1 3 9 2. 1 3 0 9, 1 2 7 6, 1 1 4 3, 1 0 8 1, 1 0 1 6, 94 6. 
8 2 9, 7 94, 7 5 5, 6 94, 6 2 4, 5 6 3, 5 2 0, 4 6 4cm-'. 
'H-NMR (40 0MHz. CDC 1 3) 6 : 3 2- 1. 5 0 (2H. m) , 

I. 7 0- 1. 9 0 (2H, m) , 2. 15-2. 28 (IH, m) . 2. 45 
-2. 70 (2H. m) . 2. 52 (3H. s) , 4. 02 (IH. dd. J = 

II. 4, 3. 8Hz), 7. 05-7. 12 (IH. m), 7. 20- 
7. 4 7 (8H, m) . 

MS (m/z) : 3 8 5 (M^ + H) . 
TtMi^^: C,8H2,C lOsSjiibT 

S^M:C 56. 16%:H 5. 50%:C1 9. 21%; 

S 16.6 6%. 
^aiJM :C 56. 03%;H 5. 37%;C1 9.29%; 

S 16.6 9%. 

MMM 5 3 : 1- [1- [ (4-^aa7x:z;i/) 7»>l-^ii;i/] - 5- (^5";u 



CI 

4-^PP^>-lf>X;i/7w' >i?:fh 'Ji^A ( 2 0 3mg, 1. 02 
mmo 1) 43j;U^2-7;i/^D^>>';i/ypa h' (1 2 4tf L. 1. 0 2 
mmo 1) ^n-Zf^y-)\^ (5ml) icJP;^, 7 Ot:{CT 5ll#PBlJti^L/t. ^ 
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(1 1 Img) ^nfco 

^vi-e, ^^^nfcafei»* (ssmg) , ^^mz-^n^nrz4- (^t^^^ux 

(3 8mg, 0. 2 5 0mmol) *3j;tX->7y 
^k>h'J-n-y5^;U*X3j^7> (6 Omg. 0. 2 4 6mmo 1 ) O h;i/X 
> (1 Om 1) M&7;P=/>flH^Tl 7. SI^FB^SPf^MfiSbfc. ^fi^T'i^ 

fi-f^b, '\=i^iJ-> : wx^ji/ (=1:1) mm^^Dmat^^^^^mi^ 

(4 6mg) tLxmCo 
im^.: 1 6 7-1 6 8t:. 

I R (ATR) v:2948, 2867. 1614, 1579, 1488, 
1 4 5 5, 1 3 9 6, 1 3 1 9. 1 2 9 0, 1 2 6 8, 1 2 3 0. 1 1 9 9, 
1 1 49, 1 1 2 6. 1 0 8 5, 1 0 1 4. 9 6 2, 8 2 9, 7 92. 7 6 7. 
7 5 2. 7 1 3. 6 2 8. 5 7 2. 5 3 2, 4 9 5, 4 5 8, 4 3 0 cm-^ 
^H-NMR (40 0MHz. CDCI3) 6 : 1. 3 8- 1. 5 2 (2H, 
m), 1. 80-1. 98 (2H, m), 2. 16-2. 29 (IH, m). 
2. 4 8-2. 6 0 (IH. m) . 2. 87 (3H. s) . 2. 96 (2H. t. 
J = 7. 9Hz) . 4. 55 (IH. dd. J = ll. 0. 4. 2Hz) . 
6. 85 (IH. td. J = 9. 1. 1. IHz) . 7. 17-7. 39 (4H, 
m) . 7.4 3-7. 5 8 (3H, m) . 
MS (m/z) : 4 1 9 (M* + H) . 
TC^^tffCigHzoC 1 F04S2<i:LT 

ai^M :C 51. 61%;H 4. 81%:C1 8.46%; 

F 4. 5 3% ; S 15.3 1%. 
mMM-.C 5 1. 6 5%;H 4. 74%: CI 8. 33%: 
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F 4. 5 0% ; S 15.2 0%. 

mmm s 4 : i- [i- [ (A-'^Duyx.-M x)it^^)\^] -s- 



4 □P^>-if >;^;U7>f >K:^h U -^A ( 2 1 6mg, 1. 09 
mmo 1 ) iiJ:U3-y)l^^o^>'y)\/Zfn^ H (136AiL, 1. 09 
mmol) ^n-Zf^y-Ji' (5ml) HJDx.. 7 omx SB^Kjftl^tfc. ^ 

(2 0 8mg) ^mco 

'A^^n. #e>n;tefeiii»* (5 9mg) , #%«sj3T#e>nfe4- (pt5^;i/x 
;p4n-;1/) - 1 (6 5mg, o. 42 7mmo [) iiXiSi^yy >^ 

^I/> h'J -n-:/5^;U7^7.*7>' (1 0 Omg, 0. 4 1 4mmo 1) © h;i/ 

x> (10ml) mwi^r )i^-:i>nm%~f2 9. smmmmmL^o ^ia^x 

-\z¥ih. '\^1J-> : MX^;l/ (=2 : 3) ^tt5g|5«fcO^I3^b^«^$rSfea^ 
(7 Img) tX^xmz.. 

: 11 6 - 1 1 7t:. 
I R (ATR) V : 2 9 4 2. 2 8 7 5. 1 5 9 0. 1 4 6 9. 1 3 9 4, 
1317, 1295. 1270. 1241. 1201. 1145,4 083. 
1 0 1 2, 9 6 4, 8 7 5. 8 4 0, 7 9 8, 7 6 9. 7 5 2, 7 0 5. 6 8 6. 
6 34. 5 9 2, 5 4 1. 5 3 0. 5 1 2. 4 9 1. 4 6 4 cm-'. 
'H-NMR(400MHz. CDCI3) 5:1. 34-1. 52 (2H, 
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m) . 1. 7 8- 1. 9 9 (2H. m) . 2. 0 9-2. 2 2 ( 1 H. m) , 
2. 41-2. 56 (IH. m) . 2. 81-3. 03 (2H, m) , 2. 88 
(3H. s) . 4. 01 (IH. dd. J = ll. 2. 3. 9Hz). 6. 83 
(IH, d, J = 7. 6Hz) . 6. 90 ( 1 H, d, J = 9. 3Hz) , 
7. 03 (IH, td, J = 8. 1. 2. 2Hz). 7. 23 (IH, td, 
J = 7. 9, 6. OHz), 7. 32-7. 50 (4H, m). 
MS (m/z) : 4 1 9 (M^^ + H) . 
Ttm^^m: CisHzoC 1 FO^Sz^htT 

:C 51. 61%;H 4. 81%;C1 8. 31%; 
F 4. 5 3% ; S 1 5. 3 1 
mm^iC 51. 68%;H 4. 72%;C1 8. 31%; 

F 4. 52%;S 15.30%. 
^JiM 5 5 : 1- [1- [ (4-:i7DP7x:^;i/) T^Jlt^i^M -5- i:^^Jl 



4-i'no^>if>XJU7'f >m:^h'J':7A (1 8 3mg. 0. 921 
mmo 1 ) :}3J:t/4-7;i':tP^>>^>'U:/D^ K (1 1 2 w L, 0. 92 1 
mmol) ^Ti-Zf^J-)V (5ml) \ZMX. 7 OX,\ZXmMW\^tz. M 

(1 5 Omg) 

'A^^x\ m^bntz^^m^ (5 7mg) , ^mm^xn^ntz^- {^j-)V7. 
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JU/Jx-JW - 1 (6 2mg. 0. 4 0 7mmo 1) i5i;tK->7y;>^ 
^l/> h U -n-:/5^>'l^^^*^^> (9 7mg, 0. 4 0 Ommo 1) (0 hJl'X 
> (10ml) «^7;Wn*>||ffl^Tl TI^PaUDMSfiLfc. ^iStTM^, 

^+-tJ-> : Mx^;i' (=2 : 3) JtaigPcfcOMib^tl^afea^*: (5 8 

mg) tVxntz, 

gt.^: 14 1-14 2. sr. 

I R (ATR) v:2937, 2865, 1606. 1577, 1508, 
1 4 6 7. 1 3 94, 1 3 1 7, 1 2 9 2. 1 2 7 0, 1 2 3 6, 1 1 4 7, 
1 1 2 6, 1 0 8 5, 1 0 1 4, 9 6 2, 8 3 8. 8 2 5. 7 5 5. 7 2 1, 
6 2 6, 5 7 4, 5 5 3, 5 1 4, 4 8 2, 4 5 5 cm-^ 
^H-NMR (400 MHz. CDCI3) 5:1. 35-1. 50 (2 H, 
m) . 1. 8 0- 1. 9 7 (2H. m) , 2. 09-2. 21 (IH, m) , 
2. 43-2. 56 (IH.m). 2. 88 (3H. s). 2. 90-3. 00 
(2H, m) . 4. 01 (IH. dd. J = ll. 2. 3. 9Hz). 6. 97 
(2H, t, J = 8. 5Hz) . 7. 03-7. 11 (2H. m) . 7. 36- 
7. 4 8 (4H. m) . 
MS (m/z) : 4 1 9 (M+ + H) . 
jtm^m^'. C.sHzoC I ¥O^S^t\^X 
mm{^:C 51. 61%;H 4. 74%;C1 8. 46%; 

F 4. 5 3% ; S 1 5. 3 1 %. 
HiJM :C 51. 74%;H 4. 74%;C1 8. 28%: 

F 4. 5 3% ; S 15.3 6%: 
HiiFll 5 6 : 2- [1- [(4 -^□□7xz:;l/) 7.)Vts-)V] - l-^^)^}- 
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o=s=o 

0 

CI 

^mmm^T^ Ji^mitth^J^J^ (12mg, O. aOmmol) ®N. N- 

'j:A^)\^-!t^)iA7^nmm (2. 0ml) iz. ^i&{cTiii(S^j5i?t#e.nfc2 

(8 2. 8mg, 0. 2 7mmol) ^iJaA. 1 0 ^mWVft. ZL(Dmm\Z. ^ 
^^y=f-^7s)\/-^^—h (2 8. Img, 0. 2 7mmol) ^SO;^, $ 

5) II 3 0 ^^mwiytz. mmzfrnrnmim-r v u omwL ( i o m i ) ^up 

'y^)ti^}V'^u-7V^y7>(- (^^1^-> : i/X^^Jl/X— r;l'=4 : 1) {CTlt 
Mb, i^fE^b^*^ (3 6mg. 3 8%) SrSfiS^l^i: LT#;t. 
ifi,.^: 1 2 8 - 1 2 9t:. 

I R (ATR) v:1489. 1315. 123 4. 1147. 1078. 
8 2 9 cm"'. 

^H-NMR (400 MHz. CDCI3) (5:2. 47 (3H, s), 
5. 2 2 (IH. s) . 6. 8 8 (IH. m) . 6. 9 7 ( 1 H. m) . 
7. 13 (IH. m) . 7. 4 1 (2H. m) . 7. 6 0 (2H, m) . 
MS (m/z) : 173 (M^-SOgAr) . 

aiSiffi :C 48. 21%;H 3. 18%;S 18.39%: 
CI 10. 16%:F 10.89%. 
:C 48. 41%;H 3. 28%;S 17.88%; 
CI 1 0. 4 1 % ; F 10.5 7%. 
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5 7 : 2- [1- [(4-^PP7xli;i/) x;P7i%-;i/] -i-7xii;u 
4-v7;i/:j-D^>-tl> 



CI 

8 4-8 5*C. 

I R (ATR) v:1492, 1319, 1149. 1086. 825c m-^ 

»H-NMR (4 0 0 MHz, CDC 1 3) 6:5. 5 3 ( 1 H, s) , 

6. 91 (IH. m), 7. 01 (IH. m), 7. 23-7. 31 (4H. 

m) . 7. 3 5-7. 4 0 (4H. m) , 7. 65 (2H, m) 7. 65 (2H, 

m) . 7. 4 0-7. 3 5 (4H. m) , 7. 3 1-7. 2 3 (4H. m) , 

7 . 0 1 ( 1 H. m) , 6 . 9 1 ( 1 H. m) , 5 . 5 3 ( 1 H, s ) . 

MS (m/z) : 2 3 5 (M^-SOjAr) . 

7C^5i-tfT{i: C19H13C IF^OaS^thLT 

tt-^fit :C 55. 54%;H 3. 19%;S 15.61%; 

C18. 63%;F 9.25%. 
:C 55. 50%;H 3. 18%;S15. 51%; 

C18.40%;F9.03%. ■ 

m^m 5 8 : [(4-^Da7xn;i/) (2. 5 ->^7;i/:ra7xx 
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o=s=o 0 




^;U/N*a>ii^>>'.'l' (1 5 Img, 1. Ommo 1 ) (7)Th^t KD7^> 
« (0. 4ml) fc, tK (1. 0ml) , ^aaKy-if>X)\^y^ >mi-h^) 
•^A (19 9mg, 1. Ommol) . 2. 5 - v7;i'^D'<>X7;i'-r fc H 

(14 2mg, 1. Ommol). «(0. 2 4ml) ^J!lP^. K)t^m^l9 

(2 5 img, 5 1 %) ^%fto 
Sm.-^. : 1 8 3 - 1 8 4t:. 

I R (ATR) v:1726. 1518. 1495. 1319. 1230. 
1 1 4 7. 8 3 1 cm-^ 

^H-NMR (4 0 0MHz. DMSO-de) 6:4. 9 1 (IH. d. J = 
12. 4Hz) , 4. 97 (IH, d. J = 12. 4Hz) . 6. 25 (IH. 
d, J = 10. 4Hz) . 7. 2-7. 45 (7H. m) . 7. 70 (2H. d, 
J = 8. 4Hz). 7. 71 (IH, m). 7. 78 (2H, d, J = 8. 4 
Hz) , 9. 33 (IH, d, J = 10. 4Hz) . 
MS (m/z) : 2 7 5 (M^-SOzAr) . 

5 : 2. 5->^7;l/^D7xx;i/7^'J>'l/^^>v;i/ 



2, 5-S?7;i':tP7xr;i/7i7U;UK (18 4mg, Imnol) . ^>v;U7 



F 
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;m-JU (1 0 4iDl. Immo 1 ) , N. N - v?p^^;U7 5 7 tf U (3 6 
mg, 0. 3mmol) <Dmt^^]y>^^ (10ml) \z. ^mnm%TMl^ 
iZX'Ji/iPO^^i^}\^tl)\^t^i^^5.\^ (2 0 6mg, 1. Ommo 1 ) <&iID<^T 

1 imfBrnwiyfc, KfC^m^uzymm'^^ mm^ i om i (D^^i^>-i^x.^ 
)VjL-^)v (4:1) ^jpA, ^\:^tztm.^^wk. ^m^mLmti&Ltzo nm. 

^'y^)tl^)l^o-7h^yy-(- (A+-t}-> : 6V'g5X^;l/= 5 : 1) TltSiLT, 
Uf&it-t^ (2 4 2mg. 8 8%) ^^ft. 
M: 4 5-4 6*0. 

I R (ATR) v:1712, 1641. 1305, 1167, 69 2 cm-^ 
^H-NMR (4 0 0MHz, CDC 1 3) 6:5. 24 (s, 2H) , 
6. 54 (d. IH, J = 16. 4Hz). 7. 03 (m, 2H), 7. 18 
(m, IH) . 7. 3 7 (m, 5H) , 7. 7 7 (d. 1 H, J = 16. 4 
Hz) . 

5 9 : 3- (4-^aP7xr:;|/;^;|/7}^zi;i/) -3- (2. 5-i^y)V^ 




CI 



2. 5 -v7;i/:tD7x-;U7i"j;i^^^>v;U ( 1 0 Bmg. 0. 39 
mmo 1 ) i:4-^PPO-tf>5^^-;i' (5 7mg, 0. 3 9mmol)Ox 
hy\i\^nyy> (lOml) mm^z. mmnm^T^i^izXn-:/9)]/^J=^0 
A(D^^D->i^^f^ (1 . 5 7M. 0. 0 5ml) $:*PA. lP#Mf^b;t. 

fj^^MJEM^, jm^iy^jtitfju^D-^hifyy^-izm^^ '\=^it>:-:^x 

5^;UX-x;U (=10:1) i^tUSfS^^lEML/!:. 

123 



wo 03/055850 



PCT/JP02/13792 



'A\f^X\ m^ntzmt^:^^ (lOm.l) \zmm\y> tK (l. Oml) . 
±:t'j7*x>^A7>^-'^M2a7Kfiit) (5. Omg) . 3 0%iai?«^7K 
(2ml) ^WMiT)S\fLXAmfmW\^1t. Rl&SS$rMX^JU (5 0ml) 

- ('\+-tf> : g^i!X5^;P=8 : 1) TfiHUbT^IS^k^i^ (3 3mg, 

19%) ^nit, 

Mf^: 1 2 7 - 1 2 8t:. 

I R (ATR) v:1734, 1498. 1317. 1211. 1170. 
1 1 4 9, 748 cm"'. 

^H-NMR (400 MHz, CDCI3) 6:3. 12 (dd, IH. J = 
10. 4, 16. 8Hz) , 3. 48 (dd. IH. J = 4. 4. 16. 8 
Hz) , 4. 98 (d, IH, J = 12. OHz) , 5. 02 (m, 1 H) , 
5. 03 (d. IH, J = 12. OHz) , 6. 79 (m, 1 H) , 6. 81 
(m, IH) , 7. 1-7. 2 (m, 3H) , 7. 2 3 (m, 3H) . 7. 3 8 
(d. 2H. J = 8. 4Hz) , 7. 52 (d, 2H. J = 8. 4Hz) . 
7U^^*fM: Cz^Hi^C 1 F2O4S • 0. SU^Otl^X 
th^M :C 57. 46%;H 3. 91%;S 6.97%; 

C 1 7. 7 0% ; F 8. 26%. 

C 57. 60%;H 3. 89%;S 7.02%; 

C 1 7. 8 3% ; F 8.3 1 %. 
MS (m/z) : 4 5 0 (M*) . 
HRMS (EI) : C22H,,C 1 F^O.S (M^) tVX 
mmit : 4 5 0 . 0 5 0 4 
mMi^ : 4 5 0 . 0 4 9 6 

Uli^^tje 0 : 2- [1- [ (4-^DD7xz:;i/) 7.;u^x;^l -2-^>^A 
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o=s=o 

0 

CI 

mmM2 2X'mi^nrzi- [ (4-i^PD7x-;i') x;u4^^>in -i - (2. 

5-iyy)V^oyx.ZL)]^) -3-^^^'y-;i/0^<4#:|i'&tl (9 1. Omg, 
0. 2 1 8mmo 1) O^^b^^l^V (4ml) ^^^ffl^TOrtC^S 
ViThUX^>il/75> (3 6. 4 At 1 , 0. 2 6 2 mm o 1 ) ^ *3=kr>V^>X 
;i,3}x-;U=:J7PiJ K (18. 6/zl. 0. 240mmol) ^JP^^^, Ot:T 

it, I^Ji (MgS04) ti, ML.;^Co #^nfcMS:->3-h->U:^7y;i'*^ 
^^□-7h^7 7^-lC#b> : g^mx5^;i/ (=3 : 1) ^mSP^Mffi 

:k^^X\ ffbtlfcMfetft^^tl^T^h^t HD7^> (4ml) (I?^^^. T)l 
::i>nmT. -7 8X:\zi^i,^X, n-^^}V^}^'Oh, (1. 5 7M^^1J->^^K, 
0. 12 7ml, 0. 2 0 0mmol) SrjD;^fc^, - 7 8*C-e3R#rBl^i^Lfc. 

fc. JftttiJS^'&U, i5.fcU^tafO:fti^7jc-e|ilSD^ft^. (MgSO^) , 
ii$etfc. t#6tifc^S^4'EE->U;*7y;U:*7^A^PThi^^7^- (8% 
m:L9)V-^^^» T'limL^iB^b^tl (4 8. Img. 6 6%) S^sfefftt^ 

I R (ATR) v:2929. 2925, 2858. 1585, 1496. 
1 3 1 7, 1 2 5 0, 1 1 7 6. 1 1 4 6. 1 0 9 0, 1 0 1 4. 8 8 9, 
8 2 7, 7 9 6, 7 6 0. 7 1 5. 6 0 2, 5 6 5, 4 7 8'cm-^ 
iH-NMR(400MHz, CDCI3) 6:0. 43-0. 62 (IH, 
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m), 0. 83-0. 95 (3H, m), 1. 13-1. 70 (7. 66 H. 
m) , 1. 8 2- 1. 9 3 (0. 3 3H, m) , 1. 9 9 (0. 3 3H, dd, 
J = 9. 8. 5. 4Hz) . 2. 0 7 (0. 6 6H. dd, J = 9. 8, 5. 9 
Hz) . 2. 26-2. 40 (IH, m) . 6. 74-6. 84 (IH, m) , 
6. 91 (0. 33H, td, J=9. 0. 4. 4Hz). 6. 98-7. 05 
(IH. m) . 7. 13 (0. 66H. ddd, J = 8. 6. 5. 6. 3. 2 
Hz). 7. 35-7. 50 (4 H, m). 
MS (m/z) 3 9 9 (M+ + H) . 

HRMS (FAB) : C20H22CI F2O2S (M^ + H) tVX 
aifefil : 3 9 9. 0 9 9 7 

mmm : 3 9 9 . 1 0 0 e 

6 1 : 3- [ (4-^Pa7x^>'l/) -3-(2. 



D7x::i;U) -1. 4-v7;U^p^>if> (3. 0 3g, 

10. Ommol) (D'J:^V^'yX.^>m^ i^Om\) iZn-Zf^JV^J^OIx 

(1. S7u^^^>mm. 7. oimD^fism KmrntiMu^x-^^ 

Ufc. 'A^'^X. SfS^fK^-7 8'C{r<^SPt. T'D^Mt -y^'^P (1.48 

ml, 10. ommo 1) ^taPitzm. ^wLx smmmwiyfc, Kmm\zmfa 
'A^^x\ 7K. fi^zj^mm-k^yKx^wLTzo (Mgsoj mm^m^ 




CI 
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3:1) \zHL. 'A^^r'i%in:k.^i$^^^D->J;:mm^bmfiit'^m 

(3. 3 0g. 7 9%) ^n^mi^tLxntzo 

M}^: 14 0. 5- 1 4 2. Ot:. 

IR (ATR) v:3074, 2983. 1722, 1585, 1496, 
1 4 2 7, 1 3 9 6, 1 3 6 9. 1 2 7 5, 1 2 5 7, 1 2 1 5. 1 1 4 2, 
1 0 8 6, 9 5 5. 8 3 5, 7 8 1, 7 5 0, 7 1 2, 6 6 5, 6 0 6, 5 5 9. 
4 6 7 cm"'. 

'H-NMR (400 MHz, CDCI3) (5:1. 28 (9H, s), 
3. 00 (IH, dd, J = 16. 4. 10. 7Hz) , 3. 37 (1 H, dd. 
j = 16. 4. 4. 4Hz) , 5. 00 ( 1 H, dd. J = 10. 7. 4. 4 
Hz) , 6. 85 (IH. td. J = 9. 0, 4. 6Hz) , 6. 96- 

7. 03 (IH. m) , 7. 19 (IH. ddd, J = 8. 8, 5. 6, 3. 2 
Hz) . 7. 41 (2H. d. J = 8. 3Hz) , 7. 50 (2H. d, J = 

8. 3Hz) . 

MS (m/z) : 4 1 7 (M+ + H) . 

HRMS (FAB) : C19H19C 1 F2O4S (M+ + H) tLX 
: 4 1 6 . 0 6 6 1 
:416.0690 
Ttm^m^: CjaH^gCl F.O^StLX 
m^m-.C 54. 74%;H 4. 59%;C1 8. 50%; 

F 9. 1 1 % ; S 7. 6 9%. 
lia'jfit:C 5 4. 67%;H 4. 55%;C1 8. 54%: 
F 9. 1 7% ; S 7. 8 0%. 
6 2 : 3- [ (4-^aD7x-;i/) XJlt^^M -3- (2. S-i^V 
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0=S=0 0 
CI 

0*C{C:i3ViT. 3- [ (4 007xr:;U) XJUtJ^-JH -3- (2. 5- 

s;7;i/*p7x:i;u) yptf^>M t (3. lOg. 7. 43 

mmol) omt^'f-l^y (3 0ml) ^Mfd h 'J 7JU^pM (10ml) * 

IB-fb-^tl (2. 2 9g. 8 5%) ^£Mfeif4^^a<i:LT^Ifc. 

: 1 5 2. 0-1 5 3. 0*0. 
I R (ATR) v:2956. 1707, 1576. 1496, 1427, 
1 3 9 6, 1 3 2 1, 1 2 5 5. 1 2 1 7, 1 1 1 5, 1 0 8 6, 1 0 1 2. 
9 1 4, 8 9 3. 8 2 9. 7 9 5. 7 56, 7 0 8. 6 1 9. 5 3 6, 4 5 9 
cm"^ 

^H-NMR (400 MHz, CDCI3) 6: 3. 13 (IH. dd. J = 
17. 1. 10. 4Hz) , 3. 53 (IH, dd, J = 17. 1. 4. 6 
Hz) . 5. 02 (IH, dd, J = 10. 4. 4. 6Hz) , 6. 85 (IH, 
td. J = 9. 0, 4. 6Hz) , 6. 9 6- 7. 0 3 (IH, m) , 7. 18 
(IH, ddd, J = 8. 5. 5. 4, 3. 2Hz), 7. 41 (2H, d, J 
= 8. 8Hz) , 7. 55 (2H, d, J=8. 8Hz) . 
MS (m/z) : 3 6 0 (M*) . 
HRMS (EI) : C^sHxiCi F2O4S (M*) <tLT 
MmM : 3 6 0 . 0 0 3 5 
: 3 6 0 . 0 0 2 6 
Ttm^^m: CisHjiCl FaO^StLT 
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mmm :C 49. 94% :H 3. 07%:C1 9. 83%; 

F 1 0. 5 3% ; S 8.8 9%. 
HSKi :C 49. 74%;H 2. 99%;C1 9. 88%; 

F 1 0. 6 3% ; S 8.9 8%. 
^mm6 3 : i-/7Da-2- [1- [ (4-^aD7x-;U) - 
5- (pC5^;i/x;U7isn;u) ^>5";u] ^>if> 




CI 



4 -^^7 □ □^>if >7.;i'7^ >^::^ h U C7 A ( 2 0 5 mg. 1. 03 
mmo 1) *5J:0^2-:i7DO'^>-:/>»uyD5 K (1 3 4m 1. 1. 0 3 
mmol) ^>'>h4^v^X>> (5ml) fC^v 7 CCICTeBtPBUfj* Lfe, 

b, 5?S£MBEai^b?t. mi.-^^^'^>\ZX'^^\^^mn (2 3 1ing) ^ 

#e>nfcafei^^* (9 2mg) , m^m2x%^nrz4- 

- 1 -y^S^y-jl/ (9 6mg. O. 6 3 Immo l ) 43ctD^v7y 
>^5^U>hU-n-::/5^;U*XJ!^7> (1 4 8mg. 0. 6 1 4mmo 1 ) O h. 
;i.x> (lOml) M^7;U3*>IIHMT2 OP#FBl»)igitL.yS:. gfi^tm 

(C#L, : i^Kxa^jP (=1:1) 'm\^U^y)mS,it^m (7 4mg) 

IR(ATR) v:2931, 2873, 1573, 1 475, 1442. 
1 3 9 4. 1 3 1 3, 1 2 7 6, 1 1 3 3. 1 0 8 3, 1 0 3 3, 1 0 1 2. 
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9 6 2. 9 0 8. 8 2 9. 7 94. 74 8, 7 1 3. 6 8 4. 6 26. 5 6 8. 
5 1 8. 4 6 4 cm-'. 

'H-NMR(400MHz. CDCI3) 6:1. 33-1. 52 (2H. 
m). 1. 79-1. 98 (2H. m), 2. 15-2. 30 (IH. m), 
2. 5 0-2. 60 (IH. m) , 2. 86 (3H. s) . 2. 94 (2H. t, 
J = 7. 9Hz), 4. 86 (IH, dd, J = ll. 0, 3. 9Hz), 
7. 17-7. 29 (3H. m) , 7. 2 9-7. 3 8 (2H. m) . 7. 41 
-7. 50 (2H, m) , 7. 67 (IH. d, J = 7. 8H2) . 
MS (m/z) : 4 3 5 (M+ + H) . 

HRMS (FAB) : CisHgjO^C 1 2S2 (M* + H) tbX 
MmM : 4 3 5 . 0 2 5 8 

^mi$. : 4 3 5 . 0 2 6 4 

mi^m 6 4 : i-^Da-3- [1- [ (4-^Da7xz:;i/) - 
5- U^}l7.}U^=i)i^) ^>5^;u] ^>-tf> 



4 -^nnKy-\i>7.)]/y ^ >m-rhU^A (2 1 9mg. 1. 10 
mmo 1 ) ^^U3 uu^y-y)\/':fu^ K ( 1 4 2 /z 1 . 1 . 0 3 
mmol) -^i^^V^'y-^L^y (5ml) 7 O'CtCT eBtM^^U^c 

-^mimmmx^fz. ^%mi'\^^y\zx'm\^^^fit% (3 0 4mg) ^ 
^t.i-e> #e.nfcefe*»* (9 2mg) , ##^?ij3Ti#e>tife4- (^^;u7. 
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;U7jsz:;U) - 1 (9 6mg. 0. 6 3 Immo 1 ) :feJ:t;^>'7y 
5'U>h'J-n-':^^>'l/At^X*7> (1 48mg, 0. 6 1 4mmo 1 ) <7) hJU 

x> (lomi) ^m^7)i^di>mmn.T2ommmm^i^tzo ^©^tm 

'\*-y-> : S^BIX5";P (=2 : 3) mm^mmt'^^ (S Img) * 

I R (ATR) v:3089, 3023, 1573. 1475, 1394, 
1 2 7 8, 1 1 9 5, 1 1 3 9, 1 0 8 1, 1 0 1 2. 9 6 2, 8 8 5, 8 2 9, 
8 0 4. 7 5 0. 6 9 4. 6 2 6, 5 7 8, 5 3 0. 4 6 2 cm-^ 
»H-NMR (4 0 0MHz, CDC 1 3) 5 : 1. 3 2 - 1. 5 0 (2H. 
m). 1. 79-197 (2H, m), 2. 09-2. 22 (IH, m), 
2. 4 0-2. 5 2 (IH, m) , 2. 88 (3H. s) , 2. 90-3. 00 
(2H, m), 3. 98 (IH, dd. J = ll. 2, 3. 9Hz), 6. 96 
(IH, d, J = 7. 6Hz) , 7. 10 (IH, s) , 7. 20 (IH, t, 
J = 7. 6Hz), 7. 28-7. 32 (IH. m). 7. 35-7. 47 
(4H. m) . 

MS (m/z) : 4 3 5 (M* + H) . 

HRMS (FAB) : C18H21O4C 1 (M* + H) tVX 

mmm : 4 3 5 . 0258 

Hil'lM : 4 3 5 . 0 2 4 0 
^MM 6 5 : l-!^DP-4- [1- [ (4 □ □7x- jl/) X)\/t^=.M - 
5- {;f>^)]^7.)Vts=.M ^>-lf> 
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CI 



4 - ^ □ □^>-tf >7.;U7-r >^:^ h U "^i* ( 2 1 1 mg, 1. 06 
mmo 1 ) :fe<ttJ^4 D D'Oi^Jpyo ^ H (2 i 8mg, 1. 06 
mmol) <&v^h+'>X^> (5ml) izm^. 7 OX:\ZX Qf^mikWLTco 

b. ^m^mmmLfzo mmt:^^D->\zxm^iyB^^^ (2 7 4mg) 

mi^nrcB^mm (eimg) . 0mm3X'n^nrz4- 

-l-r/rJ'y-;!/ (6 3mg, 0. 4 14mmol) ^cfcl/^v'jy^^ 
5^U>hU-n-:/5^;i/*X3t;^> (9 7mg, 0. 4 0 3mmo 1 ) 0) h;i/X 

> (10ml) j^?S^&7;l'Zf>flfflMT2 OP#raWPS»fEbfCo ^rS^TM^. 

'\+it> : WifX^^;!. (=2 : 3) mHiU^^mtiit^^ (3 7mg) 

I R (ATR) v:2931, 2871, 1581, 1492, 1475. 
1 4 1 1. 1 3 9 4. 1 2 7 6. 1 1 3 9. 1 0 8 5. 1 0 1 2. 9 6 2, 
9 0 8, 8 2 7. 7 5 2. 7 1 3. 6 6 1. 6 2 0. 5 6 6. 5 1 8. 4 7 0 
cm"'. 

iH-NMR(4 00MHz. CDCI3) 6:1. 35-1. 51 (2H, 
m), 1. 75-1. 98 (2H. m). 2. 05-2. 25 (IH. m). 
2. 42-2. 55 (IH, m), 2. 84-3. 10 (2H, m), 2. 87 
(3H. s) . 3. 99 (IH. dd. J = ll. 0. 3. 9Hz) . 6. 99 
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-7. 10(2H, m), 7. 20-7. 35 (2H. m), 7. 35- 

7.5 5 (4H, m) . 

MS (m/z) : 4 3 5 (M-^ + H) . 

HRMS (FAB) : C18H21O4C 1 (M* + H) tVX 
SUM :435.0258 

mmm : 4 3 5 . o 2 4 o 

mmm 6 6 : 1- [1- [(4-^pa7xn;U) -5- (^t^^ju 



4-^DP'^>-tf>XJV7^ >i?:^hU':7A (1 8 3mg. 0. 92 1 
mmo \) ^^Ul -Zfn^)f^^)Vi-y ^ Uy (2 0 4mg, 0. 921 
mmol) ^i^;^b=¥i^Xi^> (10ml) IZiaX. 7 OX:{zxemmmW\^rz, 

5f^^MiEMb;t, ^t£^^+1^>lCT»Lefe« (1 7 5mg) $r 

J^l^i-C, nibntz^^m^ (9 3mg) , ##«aj3Tt#e)nfc4- (;^5^;WX 
)Vt^~M -l-y^y-;i/ (9 2mg. 0. 6 0 4mmol) *5i:aC->7ypt 
5'k>h'J-n-:/5^;P*;^3i^^> (1 4 2mg, 0. 5 8 9mmo 1 ) ©h;U 

x> (10ml) mm^7)iz!>nmn.Ti8mmmmmvrz. ^©^tj^^j 

#L. ^^■ti-> : B^^X5^;U (=1 : 1) igttSBUck OM^b^tJ^SfeS^: 
(8 0mg) i:tT#fc, 




CI 
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I R (ATR) v:2929, 2869. 1577. 1511, 1475. 
1 3 9 4, 1 3 0 1, 1 2 7 6, 1 1 3 7, 1 0 8 3, 1 0 1 2, 9 6 2, 
9 06. 86 3, 8 08. 7 6 3. 7 0 9. 6 40. 6 2 2. 5 74. 5 3 2. 
4 5 7cm-^ 

^H-NMR(400MHz, CDCI3) 6:1. 35-1. 55 (2H. 

m) 1. 77-1. 95 (2H. m). 2. 29-2. 46 (IH. m), 

2. 62-2. 77 (IH. m), 2. 80 (3H, s). 2. 83-3. DO 
(2H, m) . 5. 07 ( 1 H, dd, J = 10. 9, 4. OHz) . 7. 10 
(2H. d, J=8. 3Hz) . 7. 2 2- 7. 4 8 (4H, m) , 7. 51 
(IH. t. 5 = 7. 7Hz) . 7. 59 (IH. d. J = 8. 6Hz) , 

7. 67 (IH. d. J = 7. 3Hz) . 7. 78 (IH. d. J = 8. 1 

Hz) . 7. 8 3 (IH. d. J =8. 3Hz) . 

MS (m/z) : 4 5 1 (M* + H) . 

HRMS (FAB) : C22H24O4C 1 S2 (M^^ + H) thX 
Sifeli : 4 5 1 . 0 8 0 5 

mmm : 4 5 1 . 0 s 1 6 

6 7 : 2- [1- [ (4-^D07x^JP) X)\^Ti^=.)U] -5- (/^;P 



4 -^□□'^>-|f>X;U7'f >^-:f- h U -^A (2 1 Img. 1. 0 6 



mmo 1 ) *3cka^'2 -7*Dt^5^JU-:l-7^ k> ( 2 3 5 mg. 1. 06 
mmol) K=^^->XrS'> (5m.l) ttA. 7 0*Cf3T 5P#TOi^Lfc. 
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b, ^m^^&mf^Ltz. mm^^^D->izxm^L!^m^ oomg) 

'A^^^r. '^i^ntz^m^ (6 0mg) . 3 Tli^n^c 4- 

;i/jjx-;i/) - l-Zf^y-)]/ (5 9mg. 0. 3 8 8mmol) iSJ^tXvT/^ 
5^lx>h>J-n-y5^;i/>f:X7f;^> (9 Img. 0. 3 7 9mmo 1 ) © h;UX 

> (1 0ml) mm^7)vzi>nm^y2 immmmmmbtzc ^u^rmim. 

A^r1t> : MX5^;1/ (=2:3) i^Mck D^^M^tl^SfeH^ (6 2 

mg) tbxmzo 

m.^: 1 46. 0-1 47. Ot:. 

I R (ATR) v/:2931, 2861, 1581, 1508. 1473, 
1 4 5 7. 1 3 9 2, 1 3 5 9, 1 3 0 9, 1 2 7 4. 1 1 9 1, 1 1 4 7, 
1126, 1081, 10 1 0, 968, 902, 869, 819, 752. 
7 3 4. 7 0 3, 6 4 6. 6 2 4, 5 6 6. 5 2 2. 4 7 2. 4 5 3 cm-'. 
^H-NMR (400 MHz, CDCI3) 6:1. 34-1. 51 (2H, 
m), 1. 78-1. 99 (2H, m), 2. 25-2. 40 (IH, m). 
2. 50-2. 62 (IH, m), 2. 84 (3H, s), 2. 89-3. 03 
(2H, m) ,. 4. 19 (IH, dd, J = ll. 2. 3. 9Hz) , 7. 18 
-7. 36 (4H, m), 7. 39-7. 61 (4H, m). 7. 69- 
7.9 0 (3H, m) . 
MS (m/z) : 4 5 1 (M+ + H) . 
ToM^^ r C22H23C 1 04S2iiLT 

aifefi :C 58. 59%;H 5. 14%;Cl 7.86%; 

S 14.2 2%. 
^S'JM :C 58. 46%;H 5. 03%:C1 7.94%; 
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S 1 4. 3 3%. 

6 8 : 2-^an-i- Ci- C(4-^aa7xii;u) T.JUt^^.Jl] - 



4-i^DD^>if>7.;W7^' >M-^-hU':7A (1 9 7mg. 0. 992 
mmo I) ^^XS2-i7nu-4-y)U:taK>P)V:fu^ K (2 2 2mg. 
0. 9 9 2mmol) h^v'X^^ (5ml) iZlM^. 7 0X:\ZX6mm 

(2 2 5mg) ?rt#fc. 

#e>nfcefe«»* (eimg). m^mzi^n^nrz.A- (^5^ji/x 

j1.4n-;U) (5 9mg. O. 3 9 4mmol) *3cktX'>7y;^ 

^W>hU-n-':/5^Jl/Jt^7>*^> (9 3mg, 0. 3 8 4mmo 1 ) © hJI/X 
> (1 0ml) «S7;Ui3>#H^Tl SStrBliPiftML^Co ^fa^T^^f^Utt, 

^+-tl-> : S^@gX^;i. (=1:1) ^fflSBckO^^M'&tl^refeS^ (3 8 

mg) <i:LTt#fco 

glJ.^ : 1 2 4. 0- 1 2 5. OV,. 

I R (ATR) v:2969, 2933. 1604. 1575, 1492, 
1 4 7 5. 1 4 6 1. 1 3 9 6. 1 3 1 5, 1 2 7 6. 1 2 3 0. 1 1 3 0. 
1 0 8 5, 1 0 4 9. 1 0 1 4. 9 7 3, 9 0 2, 8 5 0, 8 2 3. 7 8 2. 
7 4 8, 6 5 9, 6 3 0, 5 8 8, 5 4 9. 5 0 1, 4 5 7 cm-^ 




CI 
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'H-NMR (400 MHz, CDCI3) 6:1. 30-1. 50 (2H. 

m), 1. 79-1. 98 (2H, m), 2. 10-2. 25 (1H, m), 

2. 4 8-2. 6 0 (IH. m) , 2. 87 (3H, s) , 2. 95 (2H, t. 

J = 7. 7Hz) . 4. 79 (IH, dd. J = ll. 1. 4. OHz), 

6. 98 (IH, dd, J = 8. 3, 2. 7Hz). 7. 05-7. 15 (IH, 

m) , 7. 38 (2H, d, J=8. 3Hz) . 7. 48 (2H, d, J = 

8. 5Hz) , 7. 60-7. 70 (IH. m) . 

MS (m/z) : 4 5 3 (M* + H) . 

7C*^^ : CisHisC I zFO^SgchLT 

gffeffi:C 47. 6 9%;H 4. 22%:C1 15. 64%; 

F 4. 1 9% : S 1 4. 5 5%. 
^il>Hi:C 47. 44%;H 4. 20%;C1 15. 37%; 

F 4. 0 7% ; S 1 4. 3 3%. 
6 9 : 1. 2-v^na-4- [1- [(4 -^gp^xr-ji^) 
-5- (^^;i^7>;u^:i;i/) ^>^)V] ^>-tf> 



4 - P P^>-fe*>X;U7 >Mi- h 'J A ( 2 0 8mg. 1. 05 
mmo 1 ) *3ckO'3, 4 - □ □^>>^;uyD S K ( 2 5 1 mg, 1. 0 5 
mmol) h^>^Xj5'> (5inl) (CjiDA, 7 0 t:{CT SNfF^ffiJIil/^t. 

5?^^£MEEti,filLfe. 58^$:^^1J->{CT»Lafei^* (2 7 Omg) ^ 
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fie»nfce^t»* (6 6mg) , m^msx-n^ntzA- 

-l-Zf^y—JV (6 2ms, 0. 4 0 7mmo 1) 4i3J:2X->7y;>t 
5^U>h'J -n-:^^^l/4^X4^7> (9 6mg. 0. 3 9 7mmo 1 ) (D hjl'X 

> (1 0ml) ^^^&7;uif>sia^Ti 5^KMji8isu/t. ^ia*-e?&^^» 
^^^y (=2 : 3) m^u^Kim^it'^m^B^mw- (70 

mg) ibT#fc. 

ifi^: 1 4 3. 0-1 44. Ot:. 

I R (ATR) v:2929. 2865. 1573, 1459, 1392, 
1 3 6 5, 1 3 1 7. 1 2 9 9, 1 2 7 6, 1 1 8 6. 1 1 4 5. 1 0 7 9, 
1 0 3 1, 1 0 1 0, 9 7 5, 9 0 0, 8 2 3, 748, 7 0 9, 6 5 5, 
6 2 6, 5 8 8, 5 6 3, 5 1 8, 4 7 4. 4 3 9 cm-^ 
^H-NMR(400MHz, CDCI3) 5:1. 32-1. 49 (2H, 
m). 1. 79-1. 96 (2H, m). 2. 05-2. 19 (IH. m). 
2. 39-2. 50 (1 H. m). 2. 88 (3H, s). 2. 90-3. 00 
(2H. m) 3. 97 (IH. dd, J = ll. 2, 3. 9Hz) . 6. 94 
(IH, dd, J=8. 3, 2. 2Hz) , 7. 21 (IH. d, J = 2. 0 
Hz) , 7. 36 (IH, d. J = 8. 3Hz) , 7. 43 (2H. d. J = 
8. 3Hz).7.4 9(2H, d, J = 8.6Hz). 
MS (m/z) : 4 6 9 (M^^ + H) . 
7C?^5^+/T : CgHisCl 304S2<!:LT 

Sfraii:C 46. 02%;H 4. 08%;C1 22. 64%; 

S 13.6 5%. 
•mm-.C 45. 92%:H 4. 06%;C1 22. 35%; 

S 1 3. 5 9 %. 

7 0 : 2- [1- [ {A-^uuy^L-)]/) 7.}\^t-~M -5- (>^;u 
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CI 



4 - :J7 □ □/>;>-fcf>x;l'7^ >i[:>- h 'J "^A ( 2 0 Om g, 1. 01 
mm o 1 ) , 2 - i> □ □ ^ 1! 'J V >it^m ( 1 6 6 m g . 1 . 0 1 
mmo 1) ^<ktXM:^U'^A (1 9 8mg, 2. 0 2mmo 1 )^n -^^7 
-;u (5ml) tcJpA, 7 o'CfiTSTOffiSiL/fc. ^rS^TJ^iP^, 

3:1) m^^^Ki^^^W (12 3mg) 

#e>nfc@^ (4 9mg) , p^msm^ntcA- 

-;U) - 1 -^^^J'y-jl' (5 7mg, 0. 3 7 4mmo 1) 43J:t;->7yp<5^1/ 
>h>J-n-y5=-;i/3J^X*^> (8 8mg. 0. 3 6 6mmo 1 ) O h;PX> 
(10ml) ^SK$7;i':f>^ffl^T2SFBl»jl»iEbfc. ^U^ri^mWi. K 

: :^lkp^5^l/> (=1:5 0) ^t±Jg|5cl; 0^fB<k'&tl<&e6S<* 
(4 Omg) ^:tT^#fc. 
M: 1 4 0. 0 - 1 4 1. 0*C. 

I R (ATR) V : 3 0 1 2. 2 9 4 8, 1 5 8 7, 1 4 7 1, 1 4 3 6, 
1392. 1321, 1290, 1 263, 1197, 1149,1 089, 
1 0 0 6, 9 6 0, 8 2 5. 7 5 0, 7 0 3, 6 2 4. 5 6 5, 5 2 8. 4 9 9, 
4 7 4. 4 1 0 cm-^ 

'H-NMR(400MHz, CDCI3) 6:1. 30-1. 52 (2H, 
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m). 1. 79-1. 99 (2H. m), 2. 29-2. 49 (2H. m), 
2. 86 (3H. s) , 2. 93 (2H. t. J=6. 8Hz) . 4. 33 

(IH, dd. J = ll. 0, 4. 2Hz) . 7. 2 0-7. 3 0 ( 1 H, m) , 
7. 3 2-7. 5 2 (5H. m) . 7. 6 7-7. 7 8 (IH. m) , 8. 40 

(IH. d, J=4. 9Hz) . 
MS (m/z) : 4 0 2 (M* + H) . 

mmm :C so. 80%;H 5. 02%;N 3.48%; 

CI 8. 8 2 % ; S 15.9 6%. 
MMM :C 50. 67%;H 4. 94%:N 3. 53%; 

CI 8. 7 2% ; S 15. 9 0%. 

7 1 : 1. 4-':^^aP-2- [1- [ (4-^^PP7xZi;U) 7.)lt^^ 
;U] -5- i:^^JV7.}\^t^=-)]^) ^>9-M ^>-tf> 




CI 



4-'!7auO-^>X)Uy4>^i-h^J02^{3Sms, 0. 192 
mmo 1 ) *5cttX2. 5 ->'i70P^>v;i.yp5 K (4 6mg, 0. 192 
mmol) ^z^^h=¥>^Ji^> (5ml) {rJlPA, 7 OX:\,ZX 2 AmMi^Vfto 

'rjvm^u^m.mmx^tzo ni^wtm&^v)VJL> (5m d \zmm\^. 
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0.3 8 Immo 1) iiJ:Zf-i^7 y y^9-U>\-*J -n-':f^)lTi^7.t^y> (8 9 
mg. 0. 3 7 Ommo 1) ^^pL: 7;Ulf>flH^T2 38#»iiMgKLfc. 

ify7^-\zn{y. ^^D-> :mmx^)\^ (=1:1) ^mSBJ: CHilB^b^tl 

(32mg, 3 5%) ^m^m^mtLT'^ft, 

I R (ATR) v:2933, 2869, 158 1.1465, 1394, 
1 3 1 3. 1 2 7 8, 1 1 9 1, 1 1 3 3, 1 0 8 3, 1 0 3 9, 1 0 1 2. 
9 6 2, 8 8 7, 8 2 1, 7 5 2, 7 1 3, 6 3 0, 5 8 8, 5 3 2, 4 64 

^H-NMR (4 0 0 MHz, CDC 1 3) 5:1. 3 3 - 1. 5 0 (2H,. 
m) , 1 . 8 0- 1. 9 6 ( 2 H. m) , 2 . 0 9 - 2 . 2 1 ( 1 H, m) , 
2. 48-2. 59 (IH. m), 2. 88 (3H, s). 2. 90-2. 99 
(2H. t. J = ll. 0, 4. 2Hz) , 4. 79 (IH, dd, J = 
11. 0. 4. 2 Hz). 7. 15 (IH, d. J = 8. 6Hz). 7. 20 
-7. 29 (IH. m). 7. 34-7. 40 (2H, m), 7. 46- 
7. 52 (2H. m) . 7. 63 (IH. d, J = 2. 5Hz) . 
MS (m/z) : 4 6 9, 4 7 1 (M+ + H) . 
HRMS (FAB) : Ci8H2o04C 1 3S2 (M+ + H) tVT 

mmm : 4 e 8 . 9 s 6 9 
mnum : 4 6 8. 9 9 0 7 
^mm 7 2 : 1- [1- [ (4-^DP7xii>iu) -5- (^5^;i/ 

7.)Vt^::-M ^>^;U] -3. b -97)l:tU^>-\f> 



141 



wo 03/055850 



PCT/JP02/13792 



F 




CI 



4 -i?DP^>-fe*>X;U7^ >^-:M- U -^A (4 9mg. 0. 247 
mmo 1) ^.i;D^3. 5 - v7;P:tP^>v';i/yo5 H (3 2 m 1 . 0. 247 
mmol) ^z^^\-^'yX^> (5ml) \zm^. 7 0X:\ZX2 4mmmWV1t, 

y-)vmm^^m£W^vrco t#e>n;t^a£«:h;i/x> (smi) m^l, 
^?ij3ir=f#e>nAc4 - (p^5^;i'X;U7^x;i/) -i-y^s^y-ju (5 8mg, 

0.3 8 Immo 1) ^^XSiyJ J - n--:r^)Vt-7.t^yy (8 9 

mg, 0. 3 7 0mmol) ^JP^, 7 )V^>nm%'V 2 zntm^^UVtL. 

^'yy^-\z¥iV. ^^+i-> : i^i?x^;i. (=i : i) m^u^wmt^m^ 

afe@#:(3 9mg, 3 6%) <i:LT#7t. 
m.^: 1 2 6. 0- 1 2 7. Ot:. 

IR(ATR) v:2940. 1623. 1596.1463. 1392. 
1 3 44. 1 3 1 9. 1 2 7 0. 1 2 4 3. 1 2 0 3. 1 1 4 5, 1 1 1 8, 
1 0 8 1. 1 0 1 0. 9 8 7. 9 5 2, 8 6 3. 8 2 3. 7 5 2. 7 0 7, 
6 8 0. 6 2 4. 5 3 9, 5 0 1, 47 8. 44 9 cm-^ 
^H-NMR (400 MHz, CDCI3) 3:1. 35-1. 62 (2 H, 
m), 1. 78-1. 99 (2H. m), 2. 05-2. 19 (IH, m). 
2. 39-2. 51 (IH. m). 2. 88 (3H, s). 2. 90-3. 05 
(2H, m), 3. 98 (IH, dd. J = 10. 9, 4. OHz), 6. 62 
-6. 75 (2H, m), 6. 75-6. 85 (IH. m), 7. 38- 
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7.5 8 (4H. m) . 

MS (m/z) : 4 3 6 (M^ + H) . 

mWam-.C 49. 48%;H 4. 3 8%;C1 8. 11%; 
F 8. 7 0% ; S 14.6 8%. 
:C 49. 45%;H 4. 33%;C1 8. 10%; 
F 8. 8 8% : S 14.69%. 

7 3 : 3- [1- [ (4-^aa7x-;U) 7.)[^7is=.M -5- 



4-^pn^>1z:>7.;P7^ >^-:^h'J'^A ( 2 0 7mg. 1. 04 
mm o 1 ) , 3 - D P tf U y^m^ (1 7 1 m g . 1 . 0 4 

mmo 1) :}3j;«i^;«jU'^7A (2 0 4mg. 2. 0 8mmo 1 ) 5rn 

-)V (5ml) (CJP;!, 7 O'CtCTSP^FelMi^Lfco ^iS^Tr^iPii. m^^m 

2 : 3) ?^itig|5=fc D (9 8mg) ?:t#fco 

^^iT\ ttbn/ca^ (2 9mg) . ##^y3Tl#6)n^c4- (^^;i/XJU*: 
x;l/) -1 y-JP (1 0 2mg, O. 6 7 Ommo l) *5J;Cf->7y;<5^ 
^>K'J-n-^5^JU*Xi}^^> (1 5 6mg. 0. 6 5 Ommo 1 ) H;i/X 
> (10ml) M^7>iUP'>#iimT2 BFBWPf^jl^itbfc. ^ya^T^^inm, 
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-)V:mt^^U> (=1 : 5 0) ^m?H5J:0^E^l:^#I (3 8mg) ^^Hfe 

I R (ATR) v:2929, 2873, 1575, 1477. 1425. 
1 3 94, 1 2 7 6, 1 1 7 8, 1 1 3 2, 1 0 83, 1 0 1 2, 9 6 4, 
9 0 8. 8 2 3, 7 5 7, 7 1 1, 6 5 1, 6 2 2. 5 6 3. 5 1 8. 4 5 8 
c 

•H-NMR (400 MHz. CDCI3) 6:1. 35-1. 52 (2H. 

m), 1. 80-1. 99 (2H, m), 2. 13-2. 26 (IH, m). 

2. 4 9-2. 5 9 (IH, m) , 2. 88 (3H. s) , 2. 90-2. 99 
(2H. m) , 4. 05 <1H, dd, J = ll. 1. 4. OHz) , 7. 30 
(IH, dd, J = 7. 8, 4. 9Hz) , 7. 38-7. 48 (4H, m) , 

7. 64 (IH, dt, J = 8. 1. 2. OHz) , 8. 16 (IH, d, J = 

2. OHz) , 8. 57 (IH. dd. J=4. 8, 1. 6Hz) . 

MS (m/z) : 40 2 (M+ + H) . 

HRMS (FAB) : Ci7H2i04NC 1 Sg (M^ + H) tLX 
mmM. : 4 0 2 . 0 6 0 1 
: 4 0 2 . 0 5 9 6 

^MM 7 4 : 4- [1- [ (4 □ □7x::i;i/) 7.)lt^=.J\^] -5 - 
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CI 



4-;7PD^>if>X;i/7^ >i!:^h>J•^A (2 0 7mg. 1. 04 
mmo 1) . Z - ^ aa i?>mmm. (1 7 Img. 1. 0 4 

mmo 1) *5itJWi!*U':7A (2 0 4mg, 2. 0 8 mm o 1) Srn - ^ 

-A (5ml) iziM^. 7 0 mi^^x'^^mm. mm^u 

2:3) mth^Ji^D^^mi^ (1 1 7mg) ^t#fc. 

^Vi-C, t#e)n/S:@<*: (5 2mg) , 3 Tit ^>n/c 4 - 

-;|/) -l-y^S^y-;!/ (9 0mg. O. 5 9 2mmo l) ^Sj^rZ-VT/p^^^P 
>hU -n-y^;U4^7>5j^^> (1 4 Omg. 0. 5 8 2mmo 1 ) © h;i/X> 
(10ml) ^f^^T;Pzf>|IHMT2B»f^jii5iiUfeo M^TJ^SP^, S 

mmy^^Mzxi^iii^^rzo ^mm^m7mm^\-voM.izx^mm. mm^UE. 

;U:it{t:^5^U'> (=1:5 0) ^MctD^IB^b^tl^afeS^^ (6 2mg) 
tLxntCo .... 
im,^ : 1 8 1. 0-18 2. or. 

I R (ATR) i/:2942, 2863, 1590, 1467, 1415, 
1 3 1 1, 1 2 7 2, 1 2 4 1, 1 2 0 1. 1 1 4 7. 1 0 8 5, 1 0 0 2. 
9 6 0, 9 0 8, 8 3 1, 7 5 5. 7 0 3, 6 3 2. 5 6 8, 5 3 0, 4 7 6. 
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4 5 3 cm"*. 

»H-NMR(400MHz, CDCI3) <5:1. 30-1. 53 (2H, 
m), 1. 76-1. 99 (2H, m), 2. 10-2. 25 (IH, m), 
2. 4 0-2. 5 7 (IH. m) . 2. 88 (3H. s) . 2. 90-3. 02 
(2H, m) , 4. 00 (IH, dd, J = ll. 1, 4. OHz) , 6. 95 
-7. 09 (2H, m) , 7. 3 2-7. 5 5 (4H, m) . 8. 43- 
8. 6 0 (2H. m) . 
MS (m/z) : 40 2 (M* + H) . 
7cm5>#f : C17H20NC 1 O^SgchLT 
mWaH. :C 50. 80%;H 5. 02%;N 3.48%; 

CI 8. 82%;S 15.96%. 
mmii. :C 50. 70%;H 4. 93%;N 3. 55%; 

CI 8. 1 0% ; S 15.8 3%. 
7 5 : 2- [1- [ U-^uuyx.=.}l) X)Vt^:zM -5- 



4-:^oo^>^^>X;^7W>i^■:^hU'>A (1 9 6mg, 0. 987 
mmo I) . 2-i^OD^ 7 U >^m^ (211mg, 0. 987 

mmo 1) *5«kUf@^S?;^U':7A (1 9 4mg, 1. 9 7mmo 1 ) ^n-^rS^/ 

(5ml) ninA. 7 ox:{zT5mmmwvrzc ^ffltT}^m ^Ji^M 




CI 
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1 : I) mm^^OB^mW iQ7mg) ^mz, 

'A^-^r. n'^tltzmW (4 2mg) , #%^J3T*^^.nfc4- (p^5=-;ux;i/3j^ 
-)\^) - I -Zf^y-Jl (10 4mg. 0. 6 8 4mmo 1 ) fecfctJ^vyy 
l/^hU-n-y^^;!/*^!^^^ (1 6 Omg. 0. 6 6 6mmo 1 ) (Z) hJPx 
> (10ml) ^lSS:7;U=f>#H^T20PBimjifiltbfc. ^iaST'}^#m. 

^^D-y :Wm:i^^)l^ (=1:3) ^iHSB J; «9 ^IS^b'&tl (4 9mg) 

I R (ATR) v:2931, 2869. 1596, 1581, 1504. 
1 46 3. 1 4 2 8, 1 3 94. 1 2 9 7. 1 2 7 8, 1 1 3 3. 1 0 8 3, 
1 0 1 2, 9 6 0, 8 7 5, 8 2 9, 7 5 5, 7 0 5, 6 6 3, 6 24, 5 6 8, 

5 1 6. 4 5 7 cm"'. 

»H-NMR (40 0MHz, CDCI3) 6 : 1. 3 0 - 1. 6 0 (2H. 
m), 1. 79-1. 95 (2H, m), 2. 40-2. 50 (2H. m). 
2. 83 (3H, s) . 2. 91 (2H, t. J = 7. 2Hz) . 4. 52 
(IH. dd, J = 9. 9, 5. 3Hz) , 7. 2 8-7. 3 2 (2H, m) , 
7. 3 9-7. 46 (2H, m) , 7. 55-7. 61 (2H, m) , 7. 67 
-7. 73 (IH, m) , 7. 7 7-7. 8 7 (2H, m) , 8. 19 (IH, 
d. J = 8. 6Hz) . 
MS (m/z) : 4 5 2 (M* + H) . 

HRMS (FAB) : C21H23O4NC I S2 (M* + H) tLX 

mmm : 4 5 2 . o 7 5 7 

HffiilM : 4 5 2 . 0 7 4 4 

mmM 7 6 : 4- [1- (4-^Da7x-;i/x;u>J^-;i/) -5 - 
Ah-;i/) ^>^M -1. 2 - v7>'l/4-p^>-tf> 
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o=s=o 




4-^^PD^>-tf>7>;U7^ >i?:^hU'::7A (4 5mg, 0. 227 
mmo 1) :fe«j:y^3. 4-v7;U:tD'<>v;U7*P = H (2 9 w 1 . 0. 227 
mmol) ^r-:^;^ >^'>XiS'> (5ml) iCjnA. 7 0'C»CT2 4^111^^^. 

x-x;KO}ttil^d:0^§;^c^J■^ii$i^EE^i«SL^c. mi^titcmm 
S> #^f!i3Tt#bn^c4- (7 img, 

0. 4 5 4mmo I) *etU^v'7 / p^^'L^^ h U - n - >^5^;|/^XjK7 > 
(llOmg, 0. 4 5 4mmo 1) Oh;UX> (5ml) }i?S^7JHf>l?ffl 

;U7.;U5f:x;U) -l-y^y-;U (7 1mg, 0. 4 5 4mmol) *3<tIJ^->7 
y7^^U>hU-n-:/5^;U*;^*'7> (1 1 Omg. O. 454mmol)$: 
JD^, $6HT;i/:^>llffl^T, 2 2P#rp^Jta^jlfiltLfc, KJ^- 
m^WiBM^ lyfco mit^yy y -> i >- 'J :^ ^ ^A^'PTh^^^^-icf^ 
'\4^it> : W^X^;U (=2:3) m^ckOtf/ciJ-li^MBEJi^L, ^lE 

-fb^tj (i2mg. 12%) ^^^mwtbxmrco n^nrzmw^^^v->- 

gil>.#.: 1 2 2 - 1 2 4^. 

I R (ATR) v:2940. 2873. 1610. 1575, 1519. 

1 4 6 7, 1 4 3 4, 1 3 9 4, 1 3 1 7, 1 2 8 0, 1 2 6 8. 1 2 0 5, 
1145. 1126, 1083. 1012, 962, 877. 819. 7 65, 
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7 54. 7 0 7. 6 3 2. 5 9 2. 549. 5 2 6. 5 1 4, 5 0 7. 4 84. 
451. 404cm"'. 

'H-NMR(400MHz, CDCI3) 6 : 1. 32-1. 50 (2H, 
m). 1. 79-1. 97 (2H, m). 2. 03-2. 18 (IH, m). 
2. 40-2. 50 (IH. m). 2. 88 (3H. s). 2. 90-3. 00 
(2H. m), 3. 98 (IH. dd. J = ll. 0. 3. 9Hz). 6. 77 
-6. 81 (IH. m), 6. 99-7. 10 (2H. m), 7. 38- 
7.5 3 (4H. m) . 
MS (m/z) : 4 3 7 (M* + H) . 

HRMS (FAB) : C18H20O4C 1 F2S2 (M+ + H) tLX 
:437.0460 



Hfi'Jfl : 4 3 7 . 0 4 9 4 

mmm 7 7 1- ci- i4-^Qa7x.:z)i:^)vt^~M -5- 

7is-)]/) ^>^M -2. 3-':^7;i/:tD^>tf> 



4-^DD^>-tf>X;W7^>iE±h'J'^A (45mg. 0. 227 
mmol) io^ZS2, 3 -i^y JV^taO-yJl^ZfoS. \^ (2 9^1. 0. 22 7 
mmol) ^i^p^S^vX^V (5ml) 7 OViZX 2 mmW^fc, 

#%«sj3T'#e>nfc4 - (^^;i/x;i/7K->iu) -i-y^s^y-ju (7img. 
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0 . 4 5 4mmo 1 ) i5cJ:tX'>7 / > h V - n ~-:f^)i^t^7.tsy > 
(llOmg. 0. 4 5 4mmo I) 0hJlJi> UOml) mm^7)V-:i>n 

m%T. 1 smmiimmmLtzo ^ia^Tj^^p^. R!t^m^mi£mmLrzo fm 
^^'&ym^m^Ki%tL^m^m£wm\^^ umt^m (3 7mg, ^ 

\ 1 4 1-1 4 sr. 

IR(ATR) i/:2 9 4 8. 2 8 6 7, 1 6 2 5, 1 5 7 5, 1 4 8 4, . 

1 3 96, 1 3 1 7, 1 2 7 2, 1 2 3 0, 1 1 9 9, 1 1 4 9, 1 1 24, 
1 08 5, 1 0 1 2, 9 6 6, 9 3 5, 8 94, 8 0 8, 7 6 1. 7 1 7, 

6 5 9, 6 2 8, 5 8 4, 5 4 7, 5 1 8, 4 7 2, 44 3 cm-^ 
^H-NMR (40 0MHz. CDCI3) (5: 1. 3 7 - 1. 6 0 (2H. 
m), 1. 81-1. 96 (2H, m). 2. 11-2. 25 (IH, m), 
2. 45-2. 57 (IH, m), 2. 88 (3H, s), 2. 96 (2H. t. 
J = 7. 9Hz) . 4. 53 (IH. dd, J = ll. 1, 4. OHz) , 
7. 10-7. 19 (2H, m). 7. 22-7. 33 (IH, m), 7. 39 
-7. 44 (2H. m) , 7. 4 9-7. 54 (2H, m) . 
MS (m/z) : 4 3 7 (M-' + H) . 
7tm^: CjgHigC 1 FzO^SailtT 
Mm^ :C 49. 48%;H 4. 38%:C1 8.11%; 

F 8. 7 0 % ; S 14.6 8%. 
HiliM :C 49. 38%: H 4. 34%;C1 8. 13%; 

F 8. 6 0% ; S 14.5 6%. 
7 8 : 1-/7DD-3- [1- (4-^PP7x:^;i^7>;i/7^:-JU) -5- 
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CI 

0 

M ^ 

o=s=o 0 

CI 

4 -^□□^>-fe*>x;U7^ >^:^hU'^A (4 5mg. 0. 227 
mmo 1) i5^U3-^on-2 -7 }V:irD^>i^)\^7uB. K (5 Img, 
0. 2 2 7mmo 1) h+5/XjS'> (5ml) tdJP;^, 7 0'C{CT2 4B# 

(71mg, 0. 4 5 4mmo 1) *3«fct/^i/7y>5'U>h'J-n-7'5";U:tNX 
jfc^> (1 1 Omg, 0. 4 5 4mmo 1) 0h;UX> (5ml) ^^<&7;Hf 

rz4- (^5";uxji/*:^>iu) - i-yiS'y-;u(7img. o. 454 

mmo 1 ) *5J;Dt->7y^5^i/>hij-n-y^;l'*;X7l^^> (1 1 Omg. 

0. 4 5 4mmoi) ^jDx., ^ ^ tc7;i':3*>iiB^T, 12. 5mmtmmm 

7Ai^PTh^77>r-tC#L, '\^-ti-> : i^^x^;|/ (=1 : l) /iai?^J:0 
^#fcM^MEi§mL. MM^ife (4 2mg. 4 1%) «:Sfe®#:<!i UT#fc. 

gfi* : 1 3 1 - 1 3 2*0. 

I R (ATR) v:3038,2938. 1579. 1459, 1392, 
1 3 1 3. 1 2 8 6. 1 2 3 4, 1 1 5 1. 1 1 2 0. 1 0 8 5, 1 0 1 0. 
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9 6 6. 9 14, 8 1 1. 7 5 0. 7 1 9. 6 7 1. 6 20. 5 8 4. 5 2 2, 
4 5 8 cm-^ 

'H-NMR (4 0 OMHz. CDC 1 3) 6: I. 3 3- 1. 6 0 (2H, 
m) . 1 . 8 0- 1. 9 8 ( 2 H, m) , 2 . 11-2.25 ( 1 H. m) . 
2. 4 2-2. 5 6 (IH. m) , 2. 88 (3H. s) . 2. 96 (2H. t. 
J=7. 9Hz), 4. 53 (IH. dd, J = ll. 1, 4. 3Hz). 
7. 11-7. 20 (IH. m), 7. 33-7. 46 (4H. m) , 7. 4 6 
- 7. 5 6 (2H. m) . 
MS (m/z) : 4 5 3 (M^ + H) . 
7C*^^: CisHigC 1 jFO^SachLT 

mmi^-.C 47. 69%;H 4. 22%:C1 15. 64%: 

F 4. 1 9 % ; S 14.15%. 
mmm-.C 47. 40% ;H 4. 18%:C1 15. 4 2%; 

F 4. 1 6% ; S 14.0 8%. 

MMM 7 9 : 4-^pa-2- [1- (4 □ □7xr:;i/XJl/»ii>)l^) -5- 



4-1^ □□^>-tl>7>;U7^ >^:h h U -^A (4 5mg. 0. 227 
mmo 1) :fecti;2-yP^:>^5^Jl'-4-^:7DD- l-7;U:tP'^>-if> (5 1 
mg, 0. 2 2 7mmol) h^^vX^ > ( 5m 1) \Ztn^. 7 OX:iZX 

zmmmwLtco ^s^-ei^m /§4S^MiE?i$SL;to mmzmmj^^ji^ 
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-;U(7 1mg. 0. 4 5 4mmo 1) :fccfcCXv7yp«-5'l/>h'J-n->^5';U 
7JnXxI^7> (1 1 Omg. 0.4 5 4mmo I) <Oh)VX> (5ml) ^fg$7 

;U7.;i/4^^>»l') - l-r^^J'y-;!/ (7 1mg, 0. 4 5 4mmol) :teckZ/>'7 
/;>^5=-^>h'J-n-'::^5^;l'*7.Jh7> (1 1 Omg. 0. 454mmol)Sr 

b, ^^iy> :W^mx^)V (=1 : 1) ^ttl^J:0#fc^i'iil&Mffi«liSU, ^IB 
(5 3mg, 5 1%) SefeH<*:tbT^§:fc. #e>nfe@l«:«r^=^1f 

m^: 1 1 6-1 1 7t:. 

IR (ATR) v:3 0 9 7. 2 9 46. 1 5 7 7, 1 4 9 0, 1 40 7, 
1 3 1 7, 1 2 7 8, 1 2 4 0, 1 1 7 4. 1 1 4 7, 1 0 8 3, 1 0 4 7, 
1 0 1 2. 9 5 6, 9 1 6. 8 8 1, 8 2 3. 7 5 4. 7 1 1, 64 9, 6 2 6. 
56 6. 53 8, 47 4, 433 cm'^ 

iH-NMR (400 MHz. CDCI3) 6 : 1. 38-1. 52 (2 H, 
m), 1. 81-1. 99 (2H, m). 2. 09-2. 21 (IH. m). 
2. 45-2. 57 (IH. m), 2. 89 (3H. s). 2. 91-3. 02 
(2H. m) . 4. 4 8 -4. 5 3 (IH, m) . 6. 8 3 ( 1 H, t, J = 
8. 9Hz), 7. 23-7. 30 (IH, m), 7. 38-7. 45 (2H, 
m) . 7. 4 6-7. 5 9 (3H, m) . 
MS (m/z) : 4 5 3 (M* + H) . 

mmm-.C 47. 69%;H 4. 22%;C1 15. 64%: 
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F 4. 1 9% ; S 14.15%. 
C 47. 52%:H 4. 19%;Cl 15. 47%; 
F 4. 24% ; S 14.0 8%. 
##«flJ7 : 1-3- H -4- Zf^> 
0 



##«aj3T#^tife4- - 1 -zr^y-)V (7 4 6mg. 

4. 9 Ommo 1) > -r^^J^'y-Jl' (5 0 Omg, 7. 3 5mmo I ) i3cfcU•> 
U 7xn;i'5tc7.7^ > ( 1 . 9 3g, 7. 3 5mmo 1) (^iiftp^^U^- (3 0 
ml) mmiZBOM (1. 8 7g. 7. 3 5mmol) t:M^. ^MJCTSB^PbI 

l/> (=1 : 100) OrgtBj^ct 0#/5:^iii^MJEii*SL, ^IS^b'&tl 

( 1 . 1 8 g . 9 2%) ^^n^mi^t Lxmtzc 

»H-NMR (40 0MHz. CDCI3) 6: 1. 9 2 -2. 0 8 (4H. 
m) . 2. 93 (3H. s) . 3. 00-3. 10 (2H. m) . 3. 18- 
3 . 2 8 ( 2 H, in) . 

MS (m/z) : 2 6 3 (M-' + H) . . 

^3S^j8 0 : 2- (4-i;uny aL-)V7.)Vt^:Z)V^^)V) -1, 3-y7JU:f 



0 
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CI 



154 



wo 03/055850 



PCT/JP02/13792 



4 -:^DO'^>-if>:^>'l'7^ h 'J ( 2 0 5mg, 1. 03 

mmo 1) *5«trX2, 6 -x7;i/:tP^>>';U:^D5 h' (2 1 4mg. 1. 03 
mmol) ^'y}f^h^'>X^> (10ml) iZljQ^, 7 0'C(CT 1 8^M#L 

10:1) mmmjiiKinrc^mtim&mmv. ^mit^^^ (2 s 9mg, 

93%) ^efe@#:<i:UT^#fc. 

IR(ATR) v:3 0 9 7. 2 9 8 9, 1 6 2 5, 1 5 7 5, 1 5 0 9. 
147 3. 1407. 1392. 1319. 127 2, 124 5, 1 197, 
1 1 8 2. 1 1 3 2, 1 0 8 3, 9 9 8. 8 8 9, 8 5 4, 8 3 1, 8 0 2, 
7 7 7. 7 42. 7 1 9, 68 6, 6 2 6, 5 6 6, 5 1 2, 4 7 8, 44 9, 
4 18 cm-^ 

'H-NMR (400 MHz, CDCI3) 5: 4. 48 (2H, s), 

6. 88 (2H, t, J = 7. 9Hz), 7. 29-7. 39 (IH, m), 

7. 47 (2H, d, J=8. 6«z) , 7. 68 (2H, d, J = 8. 6 
Hz) . 

MS (m/z) : 3 0 3 (M* + H) . 

mtl&m 8 1 : 2- [1- (4-^nnyjL=:)[^7.)lTi^:z}i) -5- (p^^;i/x;i/ 
^-;i/) ^y^)i] -1. z--Jy)V-tu^>^i> 
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-TSmx, 2- (4-:i7DD7x:::JU7.;U3^n;i/pt5^;U) -i, 3->^7 
Ayi-a^>-\L> (2 1 8mg. 0. 7 2 Ommo 1 ) h + '>X^'> (1 0 

ml) mWz:/^)^)^^^ (1. 5 7 M^^'d-ymm ; 0 . 55ml, 
0. 864mmol) ^SSTUfe. -7SX:\ZX. 30^mmm. ##«RJ7T 
f#6)tlfcl -3-h'-4- :/i$'>(226mg. 0. 86 

4mmol) <Di??^h^i^J^^> (5ml) ^^^^T^TUfc, KJt^W^^.^ iZ"^ 
SiatCTl 5I^P«1fl|j!^bfco MJ5SrK»«rJ!jn;^, mm^i^MZX 

mtnLfzo ^mm^^^-kWi<i\zxm^m^ mMmi-h^)OA\zxn.mv. 5 

Hill^t. M^b-^^ (5 3mg, 17%) S:eife®#:i:tT^fc. #^n^cH 
fi$,iC: 1 1 8-1 1 St:. 

I R (ATR) v:2946, 1621, 1585, 1471. 1459. 
1 3 9 6, 1 3 5 5, 1 3 2 2, 1 3 0 1, 1 2 7 4, 1 2 2 6, 1 1 5 1. 
1 1 3 2, 1 0 8 7, 1 0 1 2, 9 8 9, 9 5 8, 9 2 5, 8 2 9, 7 7 3, 
7 6 1. 7 5 2. 7 1 7. 6 24, 5 7 2, 5 2 2, 4 8 5, 4 5 8, 4 0 6 

c 

^H-NMR (400MHz, CDCI3) 6 : 1. 35-1. 55 (2H,. 
m), 1. 81-1. 95 (2H, m), 2. 48-2. 58 (2H, m), 
2. 88 (3H, s), 2. 91-3. 10 (2H, m), 2. 97 (IH. 
dd. J = 15. 8, 6. 7Hz). 6. 75-7. 00 (2H, m), 
7. 2 5-7. 3 5 (IH, m) , 7. 42 (2H, d, J = 8. 6Hz) , 
8.3 0 (2H, d, J = 8. 3Hz) . 
MS (m/z) : 4 3 7 (M*H-H) . 
Ttm^^: CigHigC 1 F^O^SjtLT 
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mmm-.C 49. 4 8% :H 4. 38%;C1 8. 11%; 

F 8. 7 0% ; S 14. 6 8%. 
nmm:C 49. 25%;H 4. 32%;C1 8. 02%; 

F 8. 5 0% ; S 1 4. 7 0%. 
mmm S 2 : 1- U-^uuyji-)VX)Vi^:=.)V^=^)V) -^-^V^'yO 

My 



4 -^□□^>if>7.;P7^ >m:^ h U '^7^ (2 1 Omg, 1. 06 
mmo 1) *3i;lK3-^ h + ->'^>>?;i/^oU K (1 5 4j[i 1. 1. 0 6 
mmol) (DvT^ h:^'>X:$'> (10ml) ^V,\ZX\ 

tz.. ^ia^TM^, E^si^fcy^y-;!. (2m i) *3=ty.':^^kxh^y5^;P7 

V^rn-^A (45mg) SrtlP^, $ e.{C7 ortCT 1 6B#Pp1Jft^L7S:. SJ^?0?* 

^4^-y-> : Mx^;U (=5:1) ^ai^KJ:Of#AcM&Mm«liS 
L. IflS^b^tl (2 1 6mg, 6 9%) <&efee^<i: LTl#/c:, 
I R (ATR) v: 3 0 6 4, 2 9 7 9, 2 8 4 2. 1 5 9 8, 1 4 8 8. 
1 4 6 9. 1 4 34, 1 3 9 2, 1 3 1 3. 1 2 6 8. 1 1 7 6. 1 1 3 0. 
1085, 1033. 1 0 12. 941. 879, 823, 792, 765. 
7 4 2, 6 9 2, 6 2 0. 5 7 4, 5 2 8. 4 5 5 cm->. 
»H-NMR (4 0 0 MHz. CDC 1 3) 6:3. 7 4 (3H, s) , 
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4. 27 (2H. s) , 6. 5 9-6. 6 8 (2H. m) , 6. 82-6. 90 
(IH, m). 7. 17 (IH, t. J = 7. 8Hz), 7. 42 (2H. d, 
J = 8. 6Hz) . 7. 56 (2H. d. J=8. 6Hz) . 
MS (m/z) : 2 9 7 (M+ + H) . 

mMM 8 3 : 1- [1- (4-^aa7xr:;i/XJU7jN-;i/) -5- (^^}17.)V 



1- {4-^uayj:.-)V7.)Vt^ZL)l^^M - 3-^ h4^5>^>-fcf> (8 0 
mg, 0. 2 6 9mmol) , #%0iJ 3 T^§e>nfc 4 - - 
1 ;U (6 2mg. O. 4 0 4mmo l) :fc<ktX'>7y;^^^>^U- 
n-■/5';^4^X^^> (9 8mg. 0. 4 0 4mmo 1 ) (Dh)lX> (1 0 

'x^lf > : MX5";i/ (=1:1) |gffl?^cfc 0#fc^®<^rMM 
^IB^b^Jil (6 1mg, 5 2%) $efeEI#:<i: UTttr::. B^mW^^^ 

i6,^, : 9 1-9 sr. 

I R (ATR) v:2967. 2929, 1594, 1494, 1469, 
1 4 5 5, 1 3 9 4, 1 3 1 5, 1 2 7 2, 1 2 5 5, 1 2 2 2, 1 1 8 9, 
1 1 4 5, 1 1 3 2, 1 0 8 5, 1 0 3 7. 1 0 1 2, 9 7 0, 8 7 9, 8 5 0, 
8 0 4, 7 5 9, 7 0 5, 6 8 8, 6 3 2, 6 0 3. 5 3 2, 4 9 3. 4 6 4 
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^H-NMR (4 0 0 MHz, CDC 1 3) 6 : a. 3 7 - 1. 5 0 (2H, 
m). 1. 79-1. 93 (2H, m), 2. 10-2. 23 (IH, m), . 

2. 40-2. 52 (IH. m). 2. 86 (3H, s). 2. 89-2. 98 
(2H. m) . 3. 7 3 (3H. s) , 3. 9 7 (IH, dd, J = ll. 1. 

3. 8Hz) . 6. 5 9-6. 6 7 (2H, m) . 6. 8 0-6. 8 9 (IH, 
m), 7. 15 (IH, d, J = 8. OHz). 7. 35 (2H. d. J = 
8. 6Hz) , 7. 44 (2H, d, J=8. 6Hz) . 

MS (m/z) : 4 3 1 (M* + H) . 
tE^^^: C19H23C lOgSatUT 

mmiM. :C 52. 95%;H 5. 38%;C1 8.23%; 

S 1 4. 8 8%. 
*fi"Ht:C 52.89%; H 5. 25%;C1 8. 33%; 

S 1 4. 8 7%. 

8 4 : 1- (4-;^aP7xn;i/7>JP:^Zi;W/^;i/) -4-;>Ch^'>^> 



4-^DP^>if>X;U7^ >^:M> Ur>A (2 6 4mg, 1. 33 
mmo 1) V 4-p^h^x^>vJUi'DU K (1 8 Iw 1, 1. 33mmol) 
^^XS^t7'hy-:f^)V7>=i:=^0J^ (2 4mg) (D-y^J-)V (5ml) mm 




0 
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5 : 1) mihm^r)mc^m^^^Bmmiy> ^mt^^ oomg, 23%) €r 

IR(ATR) v:3 0 7 2, 2 9 9 6, 2 94 2, 2 8 3 6, 1 6 0 8, 
1 5 8 3, 1 5 09, 1 4 6 7, 1 3 9 6. 1 3 0 9, 1 2 9 2, 1 24 0, 
1 1 7 6, 1 1 4 7. 1 0 8 9, 1 0 3 1. 1 0 1 6. 9 7 7. 9 5 6. 8 8 7, 
8 2 9. 7 6 7. 7 1 5. 6 3 0. 5 3 2. 4 7 4. 4 3 1 cm-^ 
^H-NMR (40 0MHz, CDC 1 3) 6 : 3. 8 0 (3H. s) , 
4. 25 (2H. s), 6. 80 (2H. d, J = 8. 8Hz), 7. 00 
(2H. d. J = 8. 6Hz) , 7. 42 (2H. d. J = 8. 3Hz) . 
7. 54 (2H. d. J = 8. 6Hz) . 

8 5 : 1- [1- (4-^aa7x^;UX;i/^^;i/) -5- 



1- (.A-i7Uuy:L:=.)V7.)V-t^:z.)V^^)V) -A-^^h^'y^y-^y (7 2 
mg. 0. 2 4 3mmo I) . ##^J 3T#^ti;fc4 - (/5f";i/X;i.3^:::;l/) - 
1 -yiS^y-;U (7 Omg, 0. 4 6 0mmo l) ^5J;^;->7>'^^^'>hU- 
n-y5^;^7}^7./|^^> (lllmg, 0. 46 Ommo 1 ) <r)V)Vxy (1 0 

ml) mwL^7)v:iynn%'r. 1 bnmis\mmM\^tzo ^ta^Tj^a^, 

««j3-ct#bnfc4 - (^5";ux;ui}^-;u) - \-zf^ {i om^, 

0.46 Ommo 1) ii^lSyj J ^J-^y V^) - n - •:f'f-)lts7.^^y y 
(lllmg, 0. 4 6 Ommo 1) ^JP;t> ^ bfC7;U=f>IIHriT, 2 2li# 
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(=1:1) m^m^y)%tz^m^mmw\^. nrnt^^^ osmg. 

Mj^: 1 3 6 - 1 3 St:. 

I R (ATR) v:3012, 2937, 1608, 1583. 1511, 
1 4 7 1, 1 3 9 2. 1 3 1 9, 1 2 9 2, 1 2 6 8, 1 2 5 3, 1 1 7 8, 
1 1 4 5, 1 1 3 0, 1 0 8 5, 1 0 2 9, 1 0 1 2, 9 6 4, 8 3 3, 8 2 3, 
7 7 1. 7 54, 7 2 3, 6 2 8, 5 74, 5 5 1, 5 3 0, 49 7, 4 7 2, 
4 3 9 cm"*. 

^H-NMR (4 0 0MHz, CDCI3) 6: 1. 3 7 - 1. 5 0 (2H. 
m), 1. 79-1. 93 (2H, m), 2. 10-2. 23 (IH, m). 

2. 40-2. 52 (IH, m), 2. 86 (3H, s), 2. 89-2. 98 
(2H, m). 3. 73 (3H, s), 3. 97 (IH, dd. J = ll. 1, 

3. 8Hz) , 6. 5 9- 6. 6 7 (2H, m) , 6. 80-6. 8 9 (IH, 
m) , 7. 15 (IH, d, J=8. OHz) , 7. 35 (2H, d, J = 
8. 6Hz) , 7. 44 (2H, d, J = 8. 6Hz) . 

MS (m/z) : 4 3 1 (M* + H) . 
7C^^*f : C19H23C 1 OsSztUT 

a»^M :C 52. 95%;H 5. 38%:C1 8.23%; 

S 14.8 8%. 
HfiiJM :C 52. 99%;H 5. 29%;C1 8.29%; 

S 1 4. 8 2%. 

^%m8 : 3- (N. N-i?;^^)[^tl)W^^^M ^.t^^/5";U 
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I 




0 



'i'^y^)lWt=t/:/^9}V(3l7mg. 1. 7 6mmo 1 ) ©*i'fb;^5^k> 
i2 0ml) mmiZzy^^)V7^>MM^ (17 2mg. 2. llmmol), 
l-t:Ha=\^v'<>yhU7y->'U (2 8 7mg, 1. 7 6mmo l). 1-x 
5i;i,_3_ (3->?^5";i'7SyyntfjU) tlMP^S.\imm^ (4 0 4mg. 

2. 1 Immo I) io^UN-^^}V=e)Vt-^)> iO. 2 3ml. 2. 11 

mmo 1) ^tax. ^mzx2 immmw^fc. Rft^m^mmmmv. mmx.^ 

(=1 : 5 0) •^^WL^^%tz'i^m^miMm\^. W^m^^m (2 9 0mg, 

8 0%) ^M6?fiiKt»KtLT#fc, 

I R (ATR) v:l720, 1633. 1583. 1500. 1436. 
1 3 9 2. 1 2 8 6. 1 2 5 5. 1 2 0 5. 1 1 1 2. 1 0 7 6. 9 7 9. 

9 3 3. 8 2 3, 7 7 3, 7 3 0, 6 9 6, 6 6 9, 6 3 8, 5 8 0. 4 8 9. 
4 3 9 cm-^ 

^H-NMR (40 0MHz. CDC 1 3) 6 : 2. 99 (3H. s) . 

3. 13 (3H, s), 3. 93 (3H, s). 7. 49 (IH. t, J = 
8. 2Hz). 7. 63 (IH, t, J = 7. 6Hz), 8. 05-8. 15 

(2H. m) . 
MS (m/z) : 2 0 8 (M+ + H) . 
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I 




)K?^THT, 3- (N, N->'^^;P:^>'UA^:'r;W) ^m^i?;^^^;!/ (2 8 9 
mg, 1. 3 9mmol) OX^y-;i/ (1 5m 1 ) mmZTiamit^Omi-h^) 
Oh (2 6 4mg, 6. 9 7mmol) ^riDX, ^fStCi^Ufc'^. 5 Ot:tCT 

(2 6 4mg. 6. 9 7mmol) SrJPA, ^^\Zb OX:\,ZXmfm.W\ytZo 
TK^Jo^fe^. MlEML^c, t#e.nfcM^rS{C7K<&liD^, 

^y-;l/ : ^^b^^l/> (=1:3 0) ^ttJf^J;0#fc^iii^MBEML. ^12 

it^m (i9 6mg. 7 9%) ^m.^m^mnt.vxmzo 

I R (ATR) v:3367, 2929,2869, 1600. 1583. 
1 5 0 8, 1 4 7 9. 1 4 5 2, 1 3 9 4, 1 2 6 7, 1 2 3 6, 1 1 7 0, 
1 0 9 7. 1 0 7 9, 1 0 4 9, 8 9 8, 8 0 0. 7 4 6. 7 1 9. 6 9 4, 
6 4 2, 4 3 1 cm-^ 

^H-NMR (4 00MHz, CDCI3) 5: 2. 46 (IH. br s). 
2. 97 (3H. s). 3. 11 (3H. s), 4. 67 (2H, br d. 
J = 2. 9Hz). 7. 23-7. 48 (4H, m). 
MS (m/2) : 1 8 0 (M+ + H) . 

%mm 8 6 : 3- (4-^aD7x->'U7.;i/x|xi:>lU;<5^Jl/) -N. N-'>'^5";U 
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I 




CI 



3 - t Ho^^'>;>C5^;|/-N, N - v;A5^;U'^>X7 5 H (184mg, 
1. 0 3mmo 1) 0)Mit:^^U> (1 5m 1) mmzm^it^m (5 1 Img, 
1. 5 4mm 1 ) 43iU^h 'J 7x-;i/5jN;^7^ > (4 0 4mg, 1. 54 

mmo 1) ^SPA, SjS(CT4. smmi^wiyfco Kj^m^Wimmmbfc, #e> 

(=1 : 1) mtiimj^mtcj^m^m&mmL^ m^^ii^^ (2 3 9mg) 

n<bnrz.m^^^m (2 3 9mg, O. 9 8 7mmo D :j3itX4-^nn'^ 
>-fe'>7.;i/7^ >^:^^'J'^A (2 3 4mg, 1. 1 8mmo 1 ) b=^-> 

x^> (1 5ml) mmm^7 o'c\zx3Bmmwhrzo «fS^^tasTM 

# e) n/ciii^?^js ^ 7 ^ «;/ V 'J ;^ ^ A p T h ^ 7 7 >r - {c# L . 
(i2 5mg. 3 7%) ^u^mkmnthxntz. 

^H-NMR (400 MHz. CDCI3) 5:2. 89 (3H, s).. 
3. 09 (3H. s) , 4. 32 (2H. s) . 7. 10-7. 50 (6H. 
m) , 7. 5 9 (2H, d. J = 8. 6Hz) . 
MS (m/z) : 3 3 8 (M* + H) . 

%ym 8 7 : 3- [1- (4-^pa7xxji/7.;i/^t^-;u) - 5- 
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I 




CI 



3- (4-^'DD7x-;U7>;U*ii;U;^^;U) -N, li->f;^^)l^>X7S. 
h* (6 9mg. 0. 2 0 4mmo 1) , 3 T#bn/c4 - i^^^JVT.JV'^ 

Z.)V) -1-:/^ (6 2me, 0. 4 0 9mmo 1) ^fecfcD^'i'TyjJ^^^ 
>hU-n-:^^Jl'7^X5j^^> (9 9mg, 0. 4 0 9 m o I ) O h;i'X> 
(10ml) i§f^$:7;i/3*>l?H^T> 1 5B#mfiMbfc, ^rS^-C/^iP^, 
#^««J3T#^nfc4- (/5"JUX;U>^;-;U) (6 2mg. 

0. 5 0 4mmol) :fej;t;^->7y ;'^^^> hU-n-::^5";U*c;^7^^> (9 9 
mg, 0. 5 0 4mniol) ^JlQ^. $ e)lC7;i/3'>||ffl^T. 2 SBtM^ii 

3.'>'J*y;i/:^7^A^OTh^57w'-lCfij-L. p^iS^y-;i/ : (= 

1:50) ^tB^J;D#fc:9'a^MffiML, <flE{b^tl (3 7mg. 3 8%) 

I R (ATR) v:2927. 1625, 1581. 1504, 1475. 
1 3 9 4, 1 2 7 6. 1 1 7 2, 1 1 4 1. 1 0 8 3. 1 0 1 2. 9 64, 
9 0 8, 8 1 9, 7 5 4, 7 0 5, 6 2 6. 5 5 1, 5 1 6, 4 6 8 cm-^ 
^H-NMR(400MHz, CDCI3) 5:1. 32-1. 49 (2H, 
m) , 1. 7 8- 1. 9 2 (2H. m) . 2. 12-2. 2 8 ( 1 H. m) , 
2. 4 0- 2. 5 0 (IH. m) , 2. 83 (3H, br s) . 2. 87 
(3H. s) , 2. 9 0-2. 9 8 (2H, m) , 3. 08 (3H, br s) . 
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4. 05 (IH, dd. J = ll. 1, 3. 8Hz) . 7. 12 ( 1 H, br 
s) . 7. 19-7. 25 (IH. m) , 7. 3 2-7. 4 0 (4H, m) , 
7.4 8 (2H, d, J = 8. 6Hz) . 
MS (m/z) : 4 7 2 (M^ + H) . 

HRMS (FAB) : C21H27O5NC 1 S2 (M* + H) iUT 

S^fi : 4 7 2 . 1 0 1 9 
M^m : 4 7 2 . 10 10 
^mm 8 8 : 2- (4-^Da7x-;i/;^;i/d^-;M^;i/) -N. N-y^5^;u 



7^UH(6 3 9mg. 4. 7 6mmo I) 0)^^ J—)]/ ibml) 
5 0%v/^;P75>7l<:« (2ml) 7 O'CfIT 1 4B#mi^|it^c. 

> (=1 : 4 0) (Dm\m.^K)%tz.^m^m&mmh^.^mmim. (2 4 8mg. 

2 9%) ^mtz. %<bntzm.^mmin (2 3 8mg. l. 3 3mmol) ©i^ 
{b/5=-^> (10 ml) ^?^fC h U 7x-;U:^7>7^ > ( 5 2 2 mg, 
1. 9 9mmo 1) *5J:D^lzg:^ki^^ (6 6 0mg. 1. 99mmol) 

tiyh^u^hif^y^-izni.. '\=^iJ-> : @^®tx5';i' (=3:2) (Dmm,^ 

^onrz^m^^j£mmLfz, nibnrcmmm^-:^^y--}\^ (lomi) \zm 




0=S=0 
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mV. 4-i^PP'^>-fc'>X;U7-i' >i?:^^ U-^A (2 6 4mg, 1. 3 3 

mmol) ^tupi. 7 ox:\zx2BrBmwi^rco Kmrn^^u^x-niW^. mm 

(=3 : 2) (Dmtam^m^rc^m^mBmmL. ^iBit^ti (2 1 emg. 
4 8%) ^7=ejvy7 7.'^mntLxmzo 

^H-NMR (400 MHz, CD CI 3) <5:2. 97 (3H, s), 
3. 1 3 (3H, s) , 7. 50 (2H. d. J = 8. 8Hz) , 7. 73 
(2H. d. J=8. 6Hz) . 

I R (ATR) v:2931, 1621, 1598, 1581, 1504, 
1 4 7 5, 1 4 44, 1 3 9 2, 1 3 1 7, 1 2 7 8, 1 1 9 1, 1 1 5 1, 
1 0 8 3. 1 0 6 8, 1 0 1 2. 8 7 9, 8 2 7, 7 7 7, 7 5 7, 7 4 0, 
7 0 5. 6 3 6, 6 0 7, 5 6 6, 5 3 6, 4 6 6, 44 7 cra-*. 

MS (m/z) : 3 3 8 (M+ + H) . 

MMm 8 9 : 2- [1- (4-^PP7xr:;i/7>;i/4^zi;i/) -5- 



2- (4-^PP7x-;u7.;i/7]^:i;u>^5^;i/) -n, N-vpt^;i/^>X75 

H (161mg, 0. 47 7mmol) , ^^^msxn^ntz^- {:^^)V7.)V 

J~)V ilQOm%, 0. 6 5 7 mmo \) ^^Ui/J ^ 
>H'J-n-y5^;i/5i^;^*^> (1 5 9mg, 0. 6 5 7mmo 1 ) © h;i/X> 




CI • 
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(5ml) m^t:7)v:i>nmn.y^ nmmmwLtc, KitMi^i^^x}%m 

#5|0iJ3T#bnfc4- (;f^^)V7.)V7t-=.)V) -/^/-Jl^ (lOOmg, 
0. 6 5 7mmo 1) H^U-yJ y ^f^^ U > h *J - n -•:f^)Vts7.t^y > 
(15 9mg, 0. 6 5 7mmol) «:i)PA, ;^ e>{c:7;Uif>#S^T. 2 41^ 

><Dmtiimj;:K)mcm^mmm^^o, UBitt^m (7 9mg. 35%) ^s:t^ 

^H-NMR(400MHz. CDCI3) 6:1. 25-1. 49 (2H, 
m), 1. 63-1. 80 (IH, ra), 1. 80-1. 93 (IH. m), 
2. 0 0-2. 2 0 (2H. m) . 2. 7 6-2. 9 5 (2H. m) , 2. 82 

(3H, s). 2. 84 (3H. s). 3. 11 (3H. s). 4. 70- 
4. 82 (IH, m) . 7. 22 ( 1 H, d. 3 = 7. 3Hz) . 7. 32- 
7. 46 (3H, m) , 7. 49 (2H. d. J=8. 6Hz) , 7. 63 

(2H. d, J = 8. 6Hz') . 

I R (ATR) i/:2931. 2873. 1621. 1581. 1506, 
1 4 7 5. 1 44 8, 1 3 94. 1 2 7 8, 1 2 2 2, 1 1 8 2, 1 1 3 7, 
1 0 8 3, 1 0 1 2, 9 6 2, 8 2 3, 7 5 5, 7 0 7, 6 3 0. 5 6 1, 
5 1 8, 4 6 0 cm-^ 
MS : 4 7 2 (M-+H) . 

HRMS (FAB) : CziHj.OgNC 1 S2 (M* + H) ttX 
S^M :472.1019 

mmm : 472. 1023 

9 0 : 3- (4-:^aa7x-;i/7.JU7l^:i>>U^9^;U) ^>Viih'j;U 
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CN 




CI 

mmo 1) :fe«kaf3 ->^at^5';i''^>y-h'j;U (2 2 2mg, 1. 13 

mmol) cDv'^^ h=^r'>x^> (15ml) mmmt: 7 ox:\zr 3 Brmi^L:ft, 

^77'f-tC#L> : WX5";i- (=3 : D ^ttlT^ct Ottfc^^-M^Sri^ 

mmmV, ^lE^b'&tl (3 18mg. 9 6%) S:efeB#:i:LT#^c. 
IR (ATR) v:3 0 8 7, 2 9 8 5. 2 2 2 9, 1 5 8 1. 1 5 8 1. 
1 4 7 5, 1 4 3 2, 1 3 9 4, 1 3 1 7, 1 2 8 2, 1 2 6 5, 1 2 2 8, 
1 145. 1 0 8 1, 1 0 1 2. 9 29, 9 04. 8 8 5. 844. 8 1 1, 
7 9 8, 7 6 3. 7 2 3. 6 8 6. 6 5 1. 6 2 6. 5 7 8, 5 4 5. 5 2 2, 
484, 462c m"'. 

^H-NMR (400 MHz. CDCI3) 5:4. 32 (2H, s), 
7. 38-7. 52 (5H. m). 7. 60 (2H, d, J = 8. 8Hz), 
7.6 6 (IH. d, J = 7. 6H2) . 
MS (ra/z) : 2 9 2 (M* + H) . 

mikn 9 1 : 3- [1- [ (4-^aP7xn;i/) -5- (><5^>>u 
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CN 

0 

o=s=o ° 

0 

CI 

3- (4-'!7aDyx.=.)i'7.)i^^r.)V^^M ^>'y-h'j;u (6 0mg, 
0. 2 0 4mmol) , ##^«J3Tlien/S:4 - (^5';i^X;UiJ^-;i/) - 1 
^y-;i/(6 2mg, 0. 4 0 9mmo 1) *5c):tJ^'>7y^^^>hU-n-:/ 
'^)\/7i^7.^sy> (99m g, 0. 409mol) (D h}VX> (10ml) 

fc4- (p^5^;P7.;Uif:-;U) -l-y^S^y-jP (6 2mg, 0. 5 04 
mmo 1) ;l3cJ;tJCv7yp(5^i/>hU-n-y^;U3}^X7^^> (9 9mg, 
0. 5 0 4mmol) <&*PA, $ e>lC7;U=f>#HMT, 2 3NfP3lMji»StL)t, 

yjU^7A^P^b^7 7^-{I#L. '\4^-it> : mx5^;i/ (=1 : 2) ^tB 
igct«9^;fc5^iii'l:MJEii!^U, mUt^^ (6 9mg. 7 9%) ^7t;U77X 

I R (ATR) v:2931, 2229. 1579. 1475. 1432. 
1 3 9 4. 1 2 7 8. 1 1 3 7, 1 0 8 3, 1 0 5 1. 1 0 1 2, 9 64, 
9 1 4. 8 1 3. 7 5 2, 6 8 8, 6 4 9, 6 1 3. 54 9, 5 1 6. 4 6 6 

iH-NMR(400MHz. CDCI3) 5:1. 30-1. 50 (2 H, 
m). 1. 79-1. 97 (2H. m). 2. 10-2. 22(1H, m), 
2. 40-2. 51 (IH, m). 2. 89 (3H. s). 2. 90-3. 00 
(2H. m). 4. 06 (IH. dd. J = ll. 1. 4. OHz). 7. 35 
-7. 50 (7H. m). 7. 64 (IH, d. J = 7. 3Hz). 
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MS (m/z) : 4 2 6 (M* + H) . 

TC^^tff : C19H20C 1 N0,S2 • 0. 25H,OtLX 

:C 53. 02%;H 4. 80%;C1 8.24%; 

N 3. 2 5% : S 14.9 0%. 
mmm .C 52. 94%;H 4. 85%;C1 8.54%; 

N3.25%;S14.93%. 
mMM 9 2 : 2- {4-^uayx.:i)V7.)V-!i^:z.)V^=^M ^y'/=.h^J)V 




CI 



4-^au^>'i£>7.)Vy 4 ym-th^JOh {2 1 8mg, 1. 10 
mmo 1) ^J;U^2-::^n^:^5'JI/^>l/-h'JJl/ (2 1 5mg, 1. 10 

mmo 1) (Di^^h^'^jL^y (5ml) mmm^7 OV\ZX 1 7mfBmwLrc. 
-ti-> : @^^x5"ji/ (=3 : 1) omiumj^omfz^m'Sim&mmi^. B^mw^ 

mz. #^nA::efe@#2rX-x;U(IT^5fe#^. 5^L. mB-fb^tl (2 2 6 
mg. 7 0%) ^B^m^tLXntz, 

I R (ATR) V : 3 0 7 9. 2 9 7 9, 2 2 2 7. 1 5 7 3, 1 4 8 8. 
1473. 1450, 1425, 1392, 1321, 1299, 1 2 80. 
1 2 5 3. 1 2 0 9. 1 1 7 4, 1 1 4 3. 1 0 8 1. 1 0 1 0, 9 46, 
9 0 4. 8 7 9. 8 2 9, 7 8 1, 7 5 9, 7 1 1. 6 8 2. 6 3 2, 5 9 3, 
532. 480. 451cm-'. 
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>H-NMR (400MHz, CDC 1 3) S : 4. 5 8 (2H, s) , 
7. 43-7. 51 (3H, m), 7. 56-7. 68 (5H, m). 
MMM 9 3 : 2- [1- [ (4-^PD7x^;i/) -5 - 



2- i4-i7Uuyx.r.)\^7.)]/^=.)V^9-M '^>y:ihU;i/ (96mg. 
0. 3 2 9mmo 1) , ##^J3T'#e>nfe4 - (^5^;i/X;i/*cn;U) -1-:/ 
^y-;^(100mg, O. 6 5 7mmo l) *ct^/>'Typ^5^^>^U-n- 
^^;^3^:;^3r^^> (l 5 9mg, 0. 6 5 7mo I) (Dh;i/X> (5ml) « 

mLtco # ^ nfcjiie^s ^ 7 ^ i/ a. -> u ^ a ^ □ v h ^ ^ 7 ^ - {c: 

m (13 9mg, 99%) ^7^)V7 77.^^nt.hTmtc. 
I R (ATR) v:3089. 2931, 2225, 1575, 1475, 
1 44 8, 1 3 9 4, 1 3 1 5, 1 2 9 5, 1 2 7 8, 1 2 1 4, 1 1 7 6, 
1 1 3 9. 1 1 2 4, 1 0 8 3. 1 0 1 2. 9 6 2, 9 0 8, 8 2 7. 7 9 4, 
7 5 4. 7 1 1, 6 2 8, 5 5 3. 5 1 6, 4 7 0 cm-^ 
^H-NMR (4 0 0MHz, CDCI3) <5 : 1. 3 0 - 1. 5 4 (2H, 
m), 1. 81-1. 98 (2H, m). 2. 20-2. 31 (IH. m). 
2. 47-2. 59 (IH, m), 2. 88 (3H, s), 2. 90-3. 00 
(2H, m), 4. 63 (IH, dd. J = ll. 0. 4. 2Hz), 7. 38 
-7. 60 (6H. m), 7. 67-7. 73 (IH, m). 7. 79 (IH, 




CN 



CI 
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d, J = 8. IHz) . 

MS (m/z) : 4 26 (M+ + H) . 

HRMS (FAB) : 1 S, (M^ + H) tLX 

S^ffl : 4 2 6 . 0 6 0 1 
mmW. : 4 2 6 . 0 6 3 6 



4-'^na^y-\L>^^—)l (2 3 Omg, 1. 5 9mmo 1 ) *3J;lJ^'->^P 
^^'>;U;>^5^;U:/PS H (2 2 2 M 1 , 1. 5 9mmo I) ©7-feh:ih'j;i' 
(1 0ml) ^?S{cmS?:^'J':7A (3 2 9mg, 2. 3 Smmo 1 ) €:Jn;^, ^ 

(20ml) izmmi^^ 3 -^^DPjg^m^i? (576mg, 3. 34 
mmo 1) ^iM^. ^fi{cTi7. smmmw^fzo KfiBm^^mm^L. mm. 

(=15:1) mmm^iomz'^m^mHimmL^ mmt^m (3o img. 
6 9%) ^^^mwtLTntz, 

I R (ATR) v:292l. 2850, 1583, 1475, 1446. 




CI 
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1 3 9 4, 1 3 0 5. 1 2 74. 1 1 7 2. 1 1 4 3. 1 0 8 3, 1 0 1 4. 
9 64, 8 9 2. 846, 8 3 1, 7 8 2. 7 6 1, 7 44; 7 0 3, 6 6 9, 
6 3 2. 5 5 9, 5 2 8. 4 7 8, 4 2 6 cm-^ 

^H-NMR (4 0 0MHz, GDCI3) 6 : 1. 0 0- 1. 3 5 (5H. 
m) . 1. 6 0- 1. 7 6 (3H. m) , 1. 8 0-2. 0.8 (3H. m) . . 
2. 97 (2H, d. J = 6. IHz) , 7. 54 (2H. d. J = 8. 6 
Hz) ,7.85 (2H, d. J=8. 6Hz) . 
MS (m/z) : 2 7 3 (M-' + H) . 

^mm 9 5 : i-^DP-4- [i-'>^^P^^vJi/-5- 



-7 8'C(cT, i-^pp-4- (v'^P^^^->;w/^;i'7.;w*j-;u) ^>-if. 

>(2 13mg, 0. 7 8 Immo I) ©v;^ h=^^>'X3i'> (3m 1 ) ^fK}^:/ 
^jl/U^^-t^A (1. 5 7M^++l->'^f^ ; 0. 60ml, 0. 9 3 7mmol) 

mTLTzo -7 8x:\zx4 0^mm'^^ ##^iJ7T'^#e.nfcl-^-H-4 

- (^^'^I/X^l/Jt^r.;!/) :/^'> (2 4 6mg, O. .9 3 7mmol) (Oi^^f^h^ 

->x^> (5ml) mm^mrLfco sfSjg$^^ic^ii*T#ML, ^u\zx 

(=1:1) ^tB?gctOt#/c5i'll^2^BEMbfc. m^tlfz 




CI 
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j^^mm) ^le^k^^^ (54mg, 17%) t:'&^mi^tLx%rc, 

Mj^: 1 0 4-1 oet. 

I R (ATR) v:2925, 2854. 1583. 1475. 1444. 
1 4 2 3, 1 3 9 2. 1 3 0 9, 1 2 8 8, 1 2 6 8, 1 2 0 9. 1 1 7 6, 
1 1 4 5. 1 1 3 3, 1 1 2 8, 1 0 8 3. 1 0 1 2. 9 6 0, 8 9 2, 8 2 5, 
7 6 3, 7 2 7. 6 3 6. 6 09. 5 6 1, 5 2 8, 49 5. 4 7 8. 4 5 3. 
4 3 0 cm"^ 

'H-NMR (4 0 0MHz. CDCI3) 6: 1. 0 2 - 1. 3 2 (5H, 
m), 1. 44-2. 00 (12 H, m), 2. 76-2. 83 (IH, m), 
2. 89 (3H, s) , 2. 97 (2H, t, J = 7. OHz) , 7. 56 
(2H, d. J = 8. 3Hz) , 7. 82 (2H, d. J = 8. 3Hz) . 
MS (m/z) : 4 0 7 (M* + H) . 
Ttm^m : C18H27C 1 04S2<!:LT 

:C 53. 12%:H 6. 69%;C1 8.71%; 

S 15. 7 6%. 
: C 53. 11%:H 6. 49%;C1 8.83%; 

S 1 5. 7 3%. 
9 6 : l-^aP-4- (2-y:L~)VJL=^)VX)VTt^:i)V) ^>if> 



CI 

4-'!7aaO'{f>^^-)V (34 7mg, 2. 4 Ommo 1 ) ^3J:tX (2 - 
7DtX5^;U) ^>-fe*> (3 2 9 M 1 . 2. 4 Ommo 1) 
(10ml) mmzm^t!*JOh. (4 9 8mg, 3. 6 Ommo 1 ) ^rjbPA. ^ 
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U> (20ml) \zmML> (870mg, 5. 04 

mmo 1) ^jpA, ^^izxiQmmmwLfz. m^mm&mmL. »i?x5^ 

10:1) mmm^onrz^^m^nBrnmL. mmt"^!^ (5 9 9mg. 
8 9%) ^j^^mi^tbxmtzo 

I R (ATR) v:3023, 2923, 1600, 1581, 1496, 
1 4 7 3. 1 4 54, 1 3 9 4, 1 2 9 9, 1 2 7 6, 1 2 4 0, 1 1 4 5, 
1 0 8 3, 1 0 1 2, 9 7 1, 9 0 8. 8 2 3, 7 7 7. 7 5 5, 7 3 2, 
6 9 4, 6 3 6, 5 9 3, 5 7 0, 5 2 6, 4 5 5 cm"^ 
^H-NMR (40 0MHz, CDCI3) 6 : 2. 98-3. 10 (2H, 
m), 3. 29-3. 42 (2H, m). 7. 02-7. 32 (5H. m). 
7. 55 (2H, d. J = 8. 6Hz) . 7. 86 (2H. d. J=8. 5 
Hz) . 

MS (m/z) : 2 8 1 (M* + H) . 

mmn 9 7 : 4- [1 -^>>?;i/-5- (:A9-)\^x)\^t^::i)V) ^>5^;u:^;p^x 
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-7 8X:\zX. i-iJ7Da-4- (2-7xr:;i/X5';U7.;U^-JI/) ^>-^> 
(2 11mg. 0. 7 5 2mm6 1) (Dv^^ h4^'>XiS'> (3ml) ii^g^cy^" 
JUU^-^A (1. 5 7M^^1J->M; 0. 5 7ml. 0. 9 0 2mmol)2: 

rWTbfc. -7 8t:iiTmpBism #%^«J7-e^le.nfcl-3-h*-4- 

(7^5^;UX;i'3i^x;U) ::^^> (2 3 6mg, O. 9 0 2mmol) Ov>h=^^S^ 

xij'^ (6ml) mt^^mfi^rz. ^jafiTs 

y^\zxim'^. my^mm±hu^A\zxnmL, ^mm. ^m^ms.m^^i^rc> 
n^ntzmmm^y^v'y=L'y^}t}^')vtiyh.^u-^v^yy'<--\z\^v. ^ 
:'m.:sL^)v (=1:1) md^im^^wz^m^m^mmi^tz. t#e>n 
fzm^n^^nmmc'U'^ h 7^ - (7K/7-tr h x h u ;u/^ag©ig'&^ 

di^^^ffi) {CTMML, md.\t^m (7 2mg, 2 3%) $:efeS#:i:LTf# 
SH.-^: 6 8-7 Ot:. 

I R (ATR) v:3029, 2937. 2867, 1581. 149 6. 
1 4 2 1. 1 3 9 4. 1 3 0 3, 1 2 8 0, 1 2 5 3 . 1 1 8 7 . 1 1 3 3 . 
1 0 8 3. 1 0 4 1, 1 0 1 2, 9 6 4, 8 4 8, 8 2 5. 7 5 9, 6 9 0, 
6 4 9, 5 8 8. 5 5 3, 5 2 2. 4 9 3, 4 5 5 cm-^ 
^H-NMR (400 MHz, CDCI3) 5: 1. 40-1. 77 (5H, 
m) . 1. 8 2 - 1 . 9 6 (IH, m) . 2. 6 0- 2. 7 0 (IH, m) , 
2. 75-2. 91 (2H, m), 2. 83 (3H, s). 3. 18-3. 2 9 
(2H, m) . 7. 04 (2H. d. J = 8. 3Hz) . 7. 19-7. 31 
(3H. m) , 7. 56 (2H, d, J = 8. 6Hz) , 7. 84 (2H. d. 
J =8. 6Hz) . 

MS (m/z) : 4 1 5 (M+ + H) . 
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at^M : C 54. 9 9%;H 5. 59%:C1 8. 54%: 

S 15.45%. 

HaiJM :C 55. 10%;H 5. 62%;C1 8.50%; 

S 15.5 6%. 

1 0 : (2-^apbf'j>^>-3--<;i/) /^y-;u 



-78X:\ZX. 2 -^DP-n5^>^X5^;!/ (3 4 7mg. 1. 87 
mmo 1) <Dmt:^^U> (1 0ml) mmiZT^Miti^^'JZf^Jl^TJl^^r-^/^ 
(1. 0MN;UX>^Jg;4. 6 8ml) ^mrvtco 3 Oj^Wi. ^J^^^^H^ 

^ffiUMUfc, KJ^^m^-ty^ h^MizHLtz. ^m^mMm^ h ^ A\ZX 

a-^h^yy^-iz^L, ^^^> (=1:1) mmmxr)mc^ 
m^mmmmi^. miit^<^ (2 1 img, 79%) ^BBmi^tLxntzo 

IR(ATR) v:3 24 5. 2 8 2 7, 1 5 8 7. 1 5 7 1. 1 4 5 2, 
1 4 0 7. 1 3 2 4. 1 2 5 1. 1 1 9 3. 1 1 1 8. 1 0 8 7, 1 04 1. 
7 9 6, 7 3 2, 7 1 3, 6 5 5. 5 9 3. 5 1 1. 4 6 6. 4 1 4 cm-'.. 
'H-NMR (40 0MHz, CDCI3) 6 : 2. 2 1 (IH, t. J = 
5. 6Hz). 4. 80 (2 H. d, J = 5. IHz). 7. 25-7. 36 
(IH, m). 7. 85-7. 98 (IH, m). 8. 32 (IH, dd, J = 
4. 6. 1. 5Hz) . 
MS (m/z) : 1 4 4 (M* + H) . 

MMM 9 8 : 2-^aa-3- (4 □□7xx;|/X;i/4^-;Up^5^;l/) eUv 




> 
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o=s=o 




CI 



(2 PoeU 3 Jl/) p^rS^y-;!^ (2 0 4mg. 1. 42 

mmo \) ^^V^mt'^^=-)\^ (0. 3 1ml. 4, 2 6mmo 1 ) DP^J^ 

;i/A (10ml) mm^sox:izxs. smmmwi^fz. Eft^m^^u^-v}^m 

^, m&mmi^fc. mbtitcmmmi&^'f^ y-ji' (ismo izmmv. 4- 

^□p/^>-tf>X;W7-r >K:M-U'i7A (42 3mg, 2. 13mmol)43j; 
D^^*U'^7A (418mg, 4. 2 6mmo 1 ) SJPAfc^, 70~80'C{- 

X5^;i/ (=2:1) ^m?SJ;Ot#fc^iil<&MEEi§IISL, Miit^^ (2 5 2mg. 
5 9%) $efe@#:tUTf#fc. 

I R (ATR) v:3093, 2992. 2931, 1579. 1562, 
1 4 7 3, 1 45 0, 1 40 7, 1 3 2 1, 1 2 7 8, 1 2 4 9, 1 1 9 5, 
1 1 5 3, 1 1 3 3, 1 1 1 6, 1 0 8 3, 1 0 6 0, 1 0 1 0. 9 6 2, 
8 8 7. 8 4 0, 8 1 3. 7 5 9. 7 1 9, 6 8 6. 6 3 6. 5 6 6, 54 1, 
501, 46 6, 441 cm-^ 

»H-NMR (40 0MHz. CDC 1 3) 5 : 4. 54 (2H, s) . 

7. 33 (IH, dd, J = 8. 8. 4. 8Hz) , 7. 46 (2H, d, J = 

8. 6Hz) , 7. 58 (2H, d, J=8. 3Hz) , 7. 92 (IH, dd, 
J = 7. 7, 1. 8Hz) , 8. 39 (IH, dd. J=4. 8, 1. 8Hz) . 
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MS (m/z) : 3 0 2 (M* + H) . 

MMM 9 9 : 2-:^pa-3- [1- {4-^ nay -5- 



2-/PUU-Z- (4-^PD7x-;i'X>lU*:-;Up<5';i/) tfUi^> (5 6 
mg, 0. 184mmol) , #%{»J3T^#e.nJ't4 - - 
(5 6mg. O. 3 6 Smmo l) ^3J:tX>'7y^5"^>^•J- 
n-7'^J^J^^7.7J^7> (8 9mg, 0. 3 6 8mmo 1) ©hJl/X> (1 0 

mzA- -i-:/^'/-;!^ (5 6mg, o. 368 

mmo 1) *3ckr/->77;<^U>h'j-n-y5^;P7iNX7}N^> (8 9mg, 
0. 3 6 8mmol) SriP;^, $ e{c7;i/:^>^H^T, SI^FaWPfiMLfc. 

D-7hifyy^-iZi^b. 'N^^tf > : S^ifx^^jl. (=1:2) ^iii?Sck Df#fc5^ 
iSSrMffiai^U, (7 6mg, 9 5%) ^7^)\^y 7 X^mtLX 

IR(ATR) v:3085. 2931. 1579, 1562. 1475, 
1 4 0 7, 1 2 7 8, 1.1 84, 1 1 3 9, 1 0 8 3, 1 0 1 2, -9 6 2, 
9 0 8. 8 2 1, 7 5 2. 7 3 2. 6 9 0. 6 2 6. 5 74, 5 2 0, 4 6 6 

c m"^ 

iH-NMR(400MHz, CDCI3) 6:1. 32-1. 55 (2H, 
m) . 1. 8 0- 1. 9 9 (2H, m) . 2. 10-2. 2 5 ( 1 H. m) , 




CI 
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2. 40-2. 63 (IH. m), 2. 88 (3H, s), 2. 96 (2H. 
t, J = 7. 8Hz) . 4. 79 (IH. dd, J = ll. 0, 4. 2Hz), 

7. 32-7. 42 (3H. m). 7. 48 (2H. d, J = 8. 3Hz), 

8. 04 (IH. dd. 5=7. 8. 1. 7Hz), 8. 36 (IH, dd, 
J = 4. 8. 1. 8Hz) . 

MS (m/z) : 4 3 6 (M* + H) . 

HRMS (FAB) : C17H20O4NC 1 2S2 (M+ + H) tLX 

mwim : 4 3 6 . 0 2 1 1 

:436.019 5 

O^OH 

^KJ^TlwT, 2-y)VtuzLU^ym {2lQms, 1. 49mmol)(Dx 
VyyiYuyy> (15ml) ^XXS)f^^/-)V (Iml) mmzh^) 
^i)V'JT^/^^y (0. 7 2ml) SJD^, 3 G^^-MitL, SM^MMIS 

> : @^mx^;i/ (=4 : 1) ^tB^i:Dt#fcM?&^ffilil&bfc. 

-7 8'Ct;:T, n^btltzmmm. OSmg, O. 6 12mmol) (Dm.\t:^ 
(10ml) mmzimVci/^V':f^)V7)V^:=.^h. (1. 0Mh;Ux> 

mm-, I. 6 0ml) ^?i«iTL7t. 1 sm i^^mmwh 

^+-ti-> : i^^x5=-;U (=2 : 1) ittBiKct D#AcM^MEEi^ilSb> 
la-fb^tl (5 5mg, 7 1 %) ^afeS^<!:LTt#fc. 
I R (ATR) v:3 338, 2873, 1650. 1608, 1 4 30, 
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1 3 6 5, 1 2 4 1. 1 1 7 6, 1 1 0 8. 1 04 5. 1 0 2 0, 8 5 8, 
8 0 0. 7 7 5, 7 44, 6 1 9, 5 7 2, 5 3 9, 5 2 0 cm-'. 
'H-NMR (400 MHz, CDCI3) <5:4. 78 (2H, s). 
7. 18-7. 25 (IH, m), 7. 85-7. 97 (IH. m). 8. 14 
(IH. d. J=4. 9Hz) . 
MS (m/z) : 1 2 8 (M+ + H) . 

mmm l O O : 3- (4-^7 any ji-)\^7.)]^t^:i)V^^M -2-yjU^o\^ 
ij ^> 



(2-7;U:tDtfU>^>-3-<;i/) (4 9mg. 0. 385 

mmo 1) :fecka^iL^k5^^ii;U (0. 14ml. 1. 93mmo\)<D^OO^ 

;i/A (10ml) mm^ 5 ox:\zx 3. smmt^vtc, ^j^^mtimu^rif^m 
mmmLk. m^ntzmmn^tizri'y-)]^ (5m i) 4-^ 

au^>-\f>7.)Vy^>mi-h^)^A (9 2mg, 0. 4 6 2mmo 1 ) 43^:0? 
M;^'J':7A (7 6mg, 0. 7 7 Ommo 1 ) ^jD^fc^, 70~80t:{CT 

X^;i/ (=2:1) ^ta^J;Ot#fc5i-li$^JE?ii9St, ^E-fb^ti (5 9mg. 
5 4%) ^efe@#:tLT#;t. 

IR (ATR) v:3097, 2989. 2933. 1643. 1606. 




CI 
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1 5 7 3. 1 4 6 9, 1 4 3 4, 1 4 0 9, 1 3 9 2, 1 3 2 1, 1 2 7 6, 
1 2 4 0, 1 1 84, 1 1 7 0, 1 1 4 9, 1 0 8 3, 1 0 1 0, 9 5 6, 
9 0 2, 8 4 2, 8 1 3. 7 7 9, 7 6 3, 7 2 5, 6 9 6, 6 40. 5 8 2, 
541, 522, 48 0. 445 cm-^ 

^H-NMR (4 0 0MHz, CDCI3) 6 : 4. 3 8 (2H. s) , 

7. 21-7. 30(1H. m). 7. 47 (2H. d, J = 8. 8Hz), 

7. 61 (2H, d, J = 8. 8Hz) , 7. 8 7-7. 9 4 ( 1 H, m) , 

8. 19-8. 25(1 H, m). 
MS (m/z) : 2 8 6 (M+ + H) . 

MMM 10 1: 3- [1- (4-^:7PP7xz:jU;^;i/z|x-;i/) -5- (;>^5";U7. 



3- (4-^po7x-;u;^;i'5i^n>)P^5^;u) -2-7;u:tDhrus^> (5 3 

mg, 0. 18 5mmol) , ##^J3-e#e>nfc4 - {:f^^)\^7.)\/t^ZL)V) - 
1 -y^'y-jU (5 6mg, 0. 3 7 Ommo I) fec^:y:v7yp^^U>hU- 
n-y^;^^^;^3}^7> (8 9mg, 0. 3 7 Ommo 1 ) 0h;UX> (1 0 

^+-tJ-> : ii^^x5";i/ (=1:2) mtum^Kimz^m^WiBmmv. 

WL'tm (4 2mg. 5 4%) <£:7^:;U7 7 7>»Mi LTtffc. 
IR (ATR) v:3089. 2950, 2865. 1604. 1573, 
1 4 6 7, 1 4 3 4. 1 3 9 4. 1 3 1 3. 1 2 9 0. 1 2 7 0. 1 2 4 9. 
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1 1 9 9, 1 1 4 7. 1 1 2 6. 1 0 8 3. 1 0 1 2. 9 6 0, 9 0 6, 8 54. 
8 1 5, 7 5 7. 7 3 8, 7 0 3. 6 2 8. 5 7 6, 5 3 6. 4 6 4. 4 3 7 
cm"*. 

^H-NMR (400 MHz. CDCI3) 6:1. 38-1. 55 (2H, 
m) , 1. 8 5- 1. 9 9 (2H, m) . 2. 14-2. 2 8 (1 H, m) . 
2. 45-2. 60 (IH, m). 2. 88 (3H. s). 2. 96 (2H, t. 
3 = 7. 8Hz) , 4. 46 ( 1 H, dd, J = ll. 2, 4. 2Hz) , 
7. 2 5- 7. 3 2 (IH, m) , 7. 41 (2H. d, J = 8. 6Hz) , 

7. 50 (2H, d. J = 8. 3Hz). 7. 98-8. 04 (IH, m). 

8. 2 0 (IH, d. J = 4. 9Hz) . 
MS (m/z) : 4 2 0 (M+ + H) . 

HRMS (FAB) : C17H20O4NC 1 FS2 (M+ + H) tLX 
: 4 2 0 . 0 5 0 6 
mwrn : 4 2 0 . 0 5 0 9 

10 2: 2. 5-':^^aP-3- (4-:^□□7x^;UX;P7^;-;l/p^5^ 




CI 



-7 8'CtCT, 2, 5 -vi^ODn3 5">^^5';U (1 8 8mg, 0. 9 1 2 
mmo 1) (r>mt:^^V> (10ml) mm.\zi\l^mt'M'J':f^)V7)V^:=.^J^ 
{lU^^^ymm-, 1. 9 2ml) ^iiSTL, 0'Z\ZXZ0^mW\^1t. R 
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JViiyh^aThifyy^-izi^U ^+tf> : Bmx5";U (=3 : 1) ^mm 

^r)mc^m^Uf£m^Lrzo n^ntcmmnm (i2 8mg) o^naMA 

(1 Oml) MtCig'fb5^;^-:^;U (0. 2 6ml, 3. 6 Ommo 1 ) ^SrJlPA., 

5ox:{cT6. smmmt^btzo Rn^^timmmmbrzo n<b 

nfcWM^T'iS'y-;!/ (lomi) ^zmm^. A-!?uu^>M>7.)vy^ 

>mt hUC^AClTlmg. 0. 863mmol) ^^Z^Wm:^ 'J '^A 
(2 12mg, 2. 1 6mmo 1 ) ?&*D^, 7 OX:\ZXl Bmm^mi^tz, 

iil&L;^:. n^nrc®W^^^-^>-i^^V'fa\fjVJL'-f-Mzxm^^^ 63t 

Mfb-^^J (10 8mg, 3 5%) ^&m^mtVXn-ft. 
IR(ATR) v:3 0 9 1, 3 0 6 4. 2 9 9 8, 2 9 3 3. 1 5 8 1. 
1 5 5 0. 1 4 7 3. 1 4 1 9. 1 3 9 2. 1 3 1 7, 1 2 8 0, 1 2 5 5, 
1 2 3 4. 1 1 7 0, 1 1 3 5. 1 0 8 5. 1 0 6 8, 1 0 1 0, 9 1 0. 
8 3 3, 8 2 1, 7 6 7. 7 2 7, 7 0 9. 6 4 6, 5 8 2, 5 3 9. 5 0 7, 
4 6 4. 4 3 0 cm-^ 

^H-NMR (4 0 0 MHz. CDC 1 3) 6 : 4. 4 9 (2H, s) , 
7. 49 (2H. d, J = 8. 6Hz). 7. 62 (2H. d. J=8. 8 
Hz). 7. 90 (IH, d, J=2. 5Hz), 8. 35 (IH. d. J = 
2. 5Hz) . 

MS (m/z) : 3 3 6 (M^ + H) . 

mt^M 10 3: 2. 5-v^aa-3- [1- (4 □□7xr:;u;^;i/7iNX 
;i^) -5- (^^}]^7.)V^=-)V) ^>^JU1 bf'Jv> 
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CI 

(7 0mg, 0. 2 0 8mmoi) , ##^ai3T#e>n?t4- (p^5^;P7.;UiJ^:^ 
}l) - 1 -:/^y-Jl/ (9 5mg, 0. 6 2 4mmo \) i^J^Zfzy^r/ ^^U> 
bU -n-7'^;i/5j^7.J^^> ( 1 5 Img, 0. 6 2 4 m o 1 ) O h;UX > 

(10ml) mm^7)v::i>mm%i=. znmiammmLfz, Mui^rr^m'^, 

hcfyy^-izi^v. ^^-^y : (=i : 1) miam^K^mc^m^ 

m^mmv, mmt^m (7 4mg, 7 6%) ^7=E)vy7x^<^mtLxnrco 

IR(ATR) v:3 0 9 1, 3 0 6 0, 2 9 3 1, 1 5 8 1, 1 54 6. 
1 4 7 5, 1 4 1 3. 1 3 1 3. 1 2 7 8. 1 2 0 9, 1 1 2 4, 1 0 8 3, 
1 0 4 9, 1 0 1 2. 96 4, 9 0 6, 8 7 1, 8 3 1. 7 54. 7 0 5. 
628, 588, 532, 468cm"'. 

^H-NMR (4 0 0MHz, CDCI3) (5: 1. 3 8- 1. 5 2 (2 H, 
m), 1. 83-1. 98 (2H, m). 2. 08-2. 20 (IH. m), 
2. 4 9-2. 6 0 (IH. m) . 2. 88 (3H. s) . 2. 97 (2H, t. 
J = 7. 8H2) . 4. 72 (IH, dd. J = 10. 9, 4. OHz) , 
7. 43 (2H, d. J = 8. 6Hz) , 7. 53 (2H, d, J = 8. 6 
Hz) . 8. 00 (IH, d, J = 2. 5Hz) , 8. 31 (IH. d, J = 
2. 5Hz) . 

MS (m/z) : 4 7 0 (M* + H) . 

TC^^i'tff : Ci^HisC 1 3NO4S2 • 0. .25H^OtLX 
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aifeM :C 42. 96%;H 3. 92%;C1 22.38%; 

N 2. 9 5% : S 13.4 9%. 
:C 43. 02%;H 3. 81%;C1 22.54%; 

N 3. 0 1 % ; S 13.5 0%. 
10 4: 4-^DP-3- (4-^nuys:=.)l^7.)UTts=^)\^^^M bfU 

-:/> 



4_/7Dn_3 _;^5^;Hf ijc;>jg^j^ (4 0 2mg, 2. 45mmol), 
N-^'POnA^i^'f 5 K (3 2 7mg, 2. 4 5 mmo 1 ) *3ctrJ^2 . 2'- 
77t'7. (2-^^;uyptf^-h'J;P) (30mg, 0. 183mmol)0 

mmitm (15ml) mmm^^mmm^r. i smmtmrnmbtzo Kitm 
^^u^x'^mv. m&mmi^rz. ni^nrcm^^mm^:f^y-)v domi) 

izmMb, 4-^nnyji~)V7.)\^y^>m±h^J'yA (487mg. 2. 45 
mmo 1 ) ^^Um^iJ^JOl. (481mg, 4. 90mmol) SrJPA, 

(=2 : 1) ^tti«Pj^J:D#)t5Mi*M£Ej@«Sb. mt&it^m (1 3 0mg. 
18%) ^efeH^i:bTt#;^c. 

I R (ATR) v:3060, 2917. 1708, 1573,1 556. 
1 4 7 5. 1 4 1 3. 1 4 0 3, 1 3 1 1, 1 2 8 0, 1 2 3 2, 1 1 8 9. 




CI 
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1 1 5 5, 1 1 2 0. 1 0 7 9. 1 0 1 2. 9 3 3, 8 9 0, 8 54. 8 3 3. 
8 1 7. 7 7 7, 7 44, 7 2 1, 6 94, 6 3 2, 5 7 4. 5 5 7. 5 1 4, 
4 6 0 cm"'. 

^H-NMR (4 0 0 MHz. CDC 1 3) 6 : "4. 5 6 (2H, s) , 
7. 28 (IH, d, J = 5. 4Hz) , 7. 48 (2H, d, J = 8. 3 
Hz) , 7. 63 (2H, d, J = 8. 5Hz) , 8. 49 ( 1 H. d, J = 
5. 4Hz) .8.54 (IH. s) . 
MS (m/z) : 3 0 2 (M+ + H) . 

10 5: 4-^PP-3- [1- [ (4-^PP7x:i;U) 
-5- ()/^^)U7.)Vt^:z)V) fcf'Jv^> 



4-^pp-3- (4-^pP7xnji';^;i/7iN-;i//5^jl/) tfUv'^ (8 0 
mg, 0. 2 6 5mmoI) . ##«»J3T^#e>nfc4 - - 
1 _y^y_;l^ (8 img. 0. 5 2 9mmo 1) i5J;C/v7y;<5'^'>^U- 
n -:;''5^Jl/7f;X)^:^> ( 1 2 8mg. 0. 5 2 9mo 1 ) © hJUX> (1 0 

7w-{'#b/'\+t»->:Mx5";i/ (=1 : 5) mm^r)ntc6^m^mEE.m 

^IB'fb'&tl (7 4mg. 6 4%) ^&^mi^tLxmz. '^ibtltzmW^ 
B}^. : 1 5 6 - 1 5 7t:. 

I R (ATR) v:3087, 306 4, 3018, 2933. 1571. 
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1 4 7 3. 1 40 9, 1 3 1 1. 1 2 7 0. 1 2 0 7. 1 1 4 9, 1 0 7 6. 
1 0 1 4, 9 68. 90 6. 8 3 1, 7 94, 7 5 2, 7 0 0. 6 1 7, 5 7 6. 
53 6, 497. 466 cm"*. 

»H-NMR (4 00 MHz. CDCI3) 6: 1. 35-1. 60 (2H. 

m), 1. 80-1. 99 (2H. m). 2. 20-2. 33 (IH. m), 

2. 51-2. 65 (IH. m), 2. 88 (3H. s). 2. 90-3. 00 
(2H, m) , 4. 80 (IH. dd. J = 10. 9, 3. 8Hz) , 7. 20 
(IH, d, J = 5. 4Hz) . 7. 40 (2H, d, J=8. SHz) , 

7. 52 (2H. d. J = 8. 6Hz) , 8. 46 ( 1 H. d. J = 5. 4 

Hz) , 8. 8 0 (IH. s) . 

MS (m/z) : 4 3 6 (M* + H) . 

5c^»^ff : Ci^HigC 1 2^0,S,tLX 

mm^'.C 46. 7 9%;H 4. 39%;C1 16. 25%; 
N 3. 2 1 % ; S 1 4. 7 0%. 

^aiJffi :C 46. 88%:H4. 40%;C1 16.14%; 
N3.30%;S14.52%. 

10 6: 3 - [6 - ( t e r t -y5^;i/y^^;i/->U - 1 - 



SX'n<onfz2-C^na-3- (4 -^^□□7xr:;U7.>'Uih:i;M^ 
tfUv> (2 0 Omg, 0.6 6 2mmo 1) , 5- (t e r t -7'9";Uv 
7^5^;U'>'j;i':t+-» (2 8 8mg. 1. 3 2mmo I) ^fcJ;?/^ 




CI 
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7>'/5^U>hU-n-3^5^;U*;^7}^^> (3 1 8mg. 1. 3 2ramol)a) 

h;ux> (5ml) mmt:7)\^=i>^m%'r^ 2 zmmmmmmvft, ^u^r 
t:mmnf0siy> miit^<^ (soTmg. 92%) ^m&^^mntLxmz. 

I R (ATR) v:2929. 2856, 1581, 1562. 1473. 
1 4 0 9. 1 3 9 4. 1 3 5 9, 1 3 2 1, 1 2 7 8. 1 2 5 3, 1 1 8 4, 
1 1 4 9, 1 0 8 3, 1 0 5 8, 1 0 1 2, 9 8 5, 9 2 1, 8 3 3, 7 7 5, 
7 5 2, 7 3 4, 6 9 0, 6 2 6, 5 7 0, 5 3 4, 4 6 6 cm-'. 
'H-NMR (400 MHz, CDCI3) 6:0. 01 (6H, s). 0. 86 

(9H, s) , 1. 12-1. 50 (6H, m) , 2. 0 7-2. 2 0 (IH, m) , 
2. 45-2. 57 (IH. m). 3. 53 (2H, t, J = 6. IHz). 
4. 78 (IH, dd, J = ll. 4, 3. 8Hz). 7. 31-7. 40 

(3H, m) . 8. 79 (2H, d. 5 = 7. 5Hz) . 8. 03 ( 1 H. dd, 
J = 7. 8. 2. OHz) . 8. 34 (1 H, dd, J=4. 6, 2. OHz) . 
MS (m/z) : 5 0 2 (M* + H) . 

MMM 10 7: 6- (4-^na7x:n;i/X;U4^i:;i/) -6- (2-C7UU\d^J 



3fc}^TfIT. 3- [6- (t e r t -:;^5^;Ui^^5";P'>'J;i/^+>') -1- 
[ (4 p □:7xnji') 7.;i//}^-;u] ^^f^JH -2-i^aDe'jv> 

(2 9 4mg, 0. 5 8 5mmo 1 ) Ox h^t h*P77> (1 Om 1 ) MtC 




0=S=0 




CI 
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yyitThy:f'^)V7>'e=-':pA (Imo \ / I t h y t \^ ay y >mm ; 

0. 7 0ml) <&JD^> ^i§i\zx 2 4mmmwLrzo Rft:^^^^u&^mLrz. m 

^)VtiyK^U'^V^yV^~\z¥i\^. ^++f-> : @^i?X5^;W (=1 : 1) ^tti 

WL^'omtz9im:^'SMm\^> ^M^i^ (2i2mg. 93%) '^n.^mm 

%h\^xmz, 

I R (ATR) v:3400. 2933, 2859, 1579, 1562, 
1 4 7 5. ] 4 0 7. 1 3 94, 1 3 1 5, 1 2 7 8, 1 1 8 4, 1 1 4 5, 
1 0 8 3, 1 0 5 8, 1 0 1 2, 8 2 1, 7 5 2. 7 3 4. 6 9 0, 6 2 6. 
6 0 5, 5 7 0, 5 3 4, 4 6 6. 4 1 2 cm-^ 

^H-NMR (400 MHz, CDCI3) 5:1. 15-1. 65 (8H, 
m), 2. 07-2. 20 (IH. m), 2. 47-2. 58 (IH, m), 
3. 59 (2H, t, J = 6. 4Hz), 4. 79 (IH, dd, J = ll. 4. 
3. 8Hz), 7. 30-7. 42 (3H, m), 7. 48 (2H, d. J = 
8. 8Hz) . 8. 03 (IH, dd, J = 7. 8, 2. OHz) , 8. 34 
(IH, dd. J=4. 1, 1. 7Hz) . 
MS (m/z) : 3 8 8 (M^ + H) . 

HRMS (FAB) : C17H20O3NCI 2S (M^ + H) «!:LT 
: 3 8 8. 0 5 4 1 

•mm : 3 8 8 . 0 5 6 1 

imm 1 0 8 : 2-^aD-3- [1- (4-^aa7xnj|.7.;i/4^r:;|/) 'y^ 
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CI 



-7 8X:\ZX. 8T#?)tirc2-^DD- 3 - (4-^PP7x-;U 

tfUv> (14 6mg, 0. 4 8 3mmol) (Diy^h^iy 

x.^> (6m\) mm\z:f^)V'j^'yh (1. 5 7u^^^ymm; o. 6 2 

ml. 0. 9 6 6mmol) ^mTi^tz. -7 8X:\ZX. ZQ^fmW^. 1. 

6- v'3-K'\=t^-t»-> (0. 0 9 5ml, 0. 5 8 Ommo I ) SrJP^fe. Klt^ 

ji^Mzxmi^Lrco ^mm^mm±m7i^\zxm.m^. m7mmi-h^)'yi^\zx 

7- th:^b^))i/^m(Dm^mm^^^m) \zxm^L. mmit^^m (eomg. 

3 2%) ^^^mi^tLxmc, ni^ntzmw^^^D->-:^-v-Mzxm^Wi. 
5^b. muit^^^&^BMtvxmz. 

m,-^: 1 6 8 - 1 6 gx:. 

IR(ATR) v:2 9 2 9, 2 8 6 1, 1 5 7 3. 1 5 5 8, 1 4 7 3. 
1 4 5 4, 1 3 9 4, 1 3 0 3. 1 2 7 6. 1 1 3 9, 1 0 8 3, 1 0 6 6, 
1 0 0 8, 840, 8 0 0, 7 4 8. 7 1 1, 6 4 6, 6 1 3. 5 7 4. 5 2 2. 

4 7 0, 4 1 2 cm-^ 

^H-NMR (4 0 0MHz, CDC 1 3) 6 : 1. 3 0- 1. 5 0 (4H, 

m) , 1. 5 0 - 1. 6 6 (2H. m) , 1. 8 5 - 1. 9 8 (2H, m) , 
2. 3 3-2. 4 8 (2H, m) , 2. 94-3. 10 (2H, m) . 7. 28 
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-7. 37 (3H, m) . 7. 40 (2H, d, J = 8. 8Hz) , 7. 93 
(IH, dd. J=8. 1, 1. 7Hz) . 8. 38 (IH, dd. J = 4. 5, 
1. 8Hz) . 

MS (.m/z) : 3 84 (M* + H) . 

Ttmm-. CisHigC 1 aNO^Stl/T 

mM$. :C 56. 25%;H 4. 98%; CI 18.45%; 

N 3. 6 4% ; S 8. 3 4%. 
llSlfi :C 56. 20%;H 4. 85%;C1 18. 50%; 

N 3. 73%;S 8.46%. 
USS^J 10 9: 2-i7au-3- [1- (4-:^□P7x-;P;^;U7^;-j^/) 



-7 8'CtCT, ^J6«a|9 8Tt#^nfc2-^PD-3- (4-^^aD7x-;i/ 
lfU>^> (15 6mg, 0. 5 16mmol) CDv^ h4^-> 
Xi$'> (5ml) ^l^{c:7'5';i/'J5"'^A (1. 5 7M'\^it>^^; 0. 66 
ml. 1. 03mmol) ^mTiytzo -7 8X:\ZT. 20^mmW^. 1, 5 

-v3— H^>d7> (0. 0 9 2ml. 0. 6 1 9 mmo 1 ) ^J!]Dx.fc„ SJE^^fS 

;i/;^7A^P-7h^'^7^-{C#L. 1 5%Pi?X5";i//^:^-tJ->^|jtl^cfc0t# 




o=s=o 




CI 
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7'th=:.h^})v/=^m(om^mm^^mm) izxmmL. mmt^m (7 2mg. 

I R (ATR) v:2929, 2861, 1575. 1558. 1475. 
1 44 6. 1 3 9 2, 1 3 0 3. 1 2 7 8. 1 1 43. 1 1 3 0, 1 0 8 3. 
1 0 54, 1 0 1 0, 9 1 0. 8 7 5, 8 3 3, 8 0 9. 7 54, 7 4 2, 
7 4 2, 7 3 2, 7 0 3, 64 6, 6 1 7, 5 8 0, 4 9 5, 4 5 8 cm-^ 
»H-NMR(400MHz. CDCI3) 5: 1. 05-1. 30 (2H,. 
m) , 1 . 3 3- 1. 5 0 ( 1 H, m) , 1 . 5 2-1. 7 0 ( 1 H. m) , 
1. 7 5- 1. 9 0 (2H, m) , 2. 0 2-2. 3 0 (2H, m) , 2. 65 
-3. 60 (2H. m), 7. 29-7. 39 (3H. m), 7. 41 (2H. 
d. J = 8. 8Hz) . 8. 05 ( 1 H, dd, J = 8. 1, 1. 7Hz) , 
8. 39 (IH, dd, 5=4. 5, 1. 8Hz). 
MS (m/z) : 3 7 0 (M* + H) . 
Ttm^m: Ci^HirC 1 2N02S«!:UT 

mm^:C 55. 14%;H 4.63%:Cl 19. 15%; 

N 3.78%;S 8.66%. 
MMm :C 55. 06%;H 4. 55%;Cl 19.15%; 

N 3. 8 7%;S 8.76%. 
^MM 110: 4-:^PP-3- [1- (4 PP7x-;UX;i/4^:i;i/) 
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CI 



tf'J>^> (l 3 8mg, O. 4 5 7mmo l) 

i^X^> (5ml) mm\Z^^)\^^)^^A (1. 57M^^-^>mm: 0. 58 

ml. 0. 9 13mmol) ^mTtrco -7 8t:fCT, 2 O^^Pemj^tt. 1. 

S-v^a-H'^^^^ (0. 0 6 8ml. 0 . 4 5 7 mm o I) ^iaXfz, KUC^ 

y;i/*^A^D-7hy^7^-JCfrfU ^+-tf > : i^mx5^;U (=2 : 1) 

(somg. 18%) ^B^^wtbxnrzo n^nrz^Wt:JL'-7'MZXm^ 

mmit'^'^^^^B^tLxmzo 

a.-^. : 1 45-1 4 T-C. 

I R (ATR) v:2929. 2863. 1579, 1469. 1452, 
1 3 9 2. 1 34 6, 1 3 0 5. 1 2 8 0, 1 2 7 0. 1 2 1 1. 1 1 4 3. 
1 0 8 1, 1 0 1 2, 9 7 5, 9 3 7, 9 1 0, 8 7 1, 8 2 3, 7 9 4, 
7 5 4, 7 2 5. 6 8 0. 6 1 7. 5 8 2, 5 6 3. 5 4 7, 5 0 7, 4 6 8 
cm"'. 

'H-NMR (40 0MH2. CDC 1 3) 6 : 1. 10-1. 30 (2H. m) . 
1. 32-1. 50 (IH. in), 1. 60-1. 69 (IH. m), 1. 78- 
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1. 89 (2H. m) , 2. 01-2. 22 (2H, m) , 2. 70-3. 00 
(IH, m) , 3. 3 0-3. 7 0 (IH. m) , 7. 23 (IH. d, J = 
5. 4Hz) , 7. 35 (2H. d, J = 8. 8Hz) , 7. 40 (2H. d, 
J = 8. 8Hz) . 8. 41 (IH. d. J = 5. IHz) . 8. 57 (IH. 
s) . 

MS (m/z) : 3 7 0 (M* + H) . 
%^^^«f : Ci.Hi^C IjNOaStbT 

mmm:C 5 5. 14%:H 4. 63%;C1 19. 15%; 
N 3. 7 8% ; S 8. 6 6%. 

:C 54. 99%;H 4. 61%;Cl 19.06%: 
N3.89%;S8. 72%. 
MMM 111: 4- (4-^aP7xr:;i/7>;U4^^;i/;<5^;i^) "^TV-JU 



4-'!7na^>-\fy7.}Vy -OMi-hV^i. 5 9me. i. 8i 
mmol), 4- (^aa^9-)V) 5"7y-;UM« ( 3 0 7mg. 1. 8 1 
mmo 1) ;fe«fct^M;^U'^A (3 5 4mg, 3. 6 1mmol) ^l-^an 
(1 0ml) \Zt\i7L, 7 0'CtCT2 IB^ffiffi^Lfco ^ta^T?^Sl^. m 

(=3 : 2) ?itb?^<tO#fc5)-®^i^Eli$gLfc. #e.n7tai*:«-'N^1i->- 
X-xJUHT»^. ^^BB^b'&t) (1 5 4mg. 3 1%) ^^^BMt 




0=S=0 
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I R (ATR) V : 3 1 0 2, 2 9 6 9. 2 9 1 7.1 5 7 5, 1 5 0 4, 
1 4 7 3, 1 4 1 3. 1 3 9 6, 1 3 34. 1 3 0 9, 1 2 5 7. 1 2 2 0. 
1 1 5 9. 1 1 2 2. 1 0 8 1. 1 0 1 2. 948, 8 9 8, 8 7 5, 8 3 1, 
8 2 1, 7 84, 7 2 3, 6 5 7, 5 9 3, 5 6 1, 54 1, 4 7 8, 4 5 1, 
4 1 8 cm-^ 

^H-NMR (400 MHz, CDCI3) 6:4. 64 (2H. s), 

7. 40-7. 50 (3H, m) , 7. 62 (2H. d, J = 8. 8Hz) . 

8. 6 6 (IH, s) . 

MS (m/z) : 2 7 4 (M+ + H) . 

112: 4- [1- (4-^aD7xr:jl^XJU7|>-;i/) -5- 
)lTt^=.)V) ^>^J|/] 5"77-;U 



4-i?Pn^>-t:>7>;U7^ >^:^h'J'^A (1 1 3mg, 0. 569 
mmol). 4- (^OD^^;i/) ^TV-Jl^m^ (9 7ms, 0. 569 

mmo 1) ^^UmM:^^JOh (1 1 2mg. 1. 1 4mmo 1) 

(5ml) izmx. 7ot:{cTi mmmwiyfco Mi^i^v^^mm. mm^mB 
fcm^mWi. m^msx-m^ntcA- (;<5^>ii'x;u*::iju) -i-z^^y-ji^ 

(13 0mg, 0. 8 5 3mmo I) ^5J;^X->7y^^^>hU-n-y5^J^3^ 
;^7M^> (2 0 6mg. 0. 8 5 3mmo 1) (^h;UX> (1 Om 1) ^^€:7 




CI 
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@^^x5^;i/ (=1:3) miiimi:onr:i^m^i^i£mmi^. mmit-^^ (in 

mg. 4 8%) ^^^mWtLXWz. B^mWt:^^D■>-X-7'MZXm^ 
it,^: 12 3- 12 St:. 

I R (ATR) v:3102, 2937, 1581, 1508, 1475, 
1421. 1392. 1311, 1295, 1274. 1234, 1197, 
1 1 4 5. 1 1 3 0. 1 0 8 5. 1 0 1 4, 9 64. 9 3 1, 8 7 7, 8 5 0. 
8 2 1. 7 6 7, 7 5 0, 7 0 9. 6 6 5, 5 5 7, 5 3 0. 4 8 7, 4 5 5, 
4 2 0 cm"^ 

'H-NMR(400MHz, CDCI3) 5:1. 3 5- 1. 5 5 (2H, 
m) , 1. 8 0- 1. 9 8 (2H, m) . 2. 2 4-2. 3 9 (IH. m) . 
2. 39-2. 50 (IH. m). 2. 87 (3H. s), 2. 91-3. 01 

(2H. m), 4. 48 (IH, dd, J = ll. 2, 3. 9Hz). 7. 38 
-7. 45 (3H, m) , 7. 47 (2H, d, J = 8. 6Hz) . 8. 65 

(IH. s) . 
MS (m/z) : 4 0 8 (M* + H) . 
Ttm^^: CsHisC 1 NO^SgtbT 

Siraffl :C 44. 16%;H 4. 45%:C1 8. 69%; 



N 3. 43%;S 23.58%. 
m^M'.C 4 4. 25%;H4. 34%;C18. 58%: 

N 3. 5 4%;S 23.82 %. 
UMM 113: 5- (4-^Da7xrL;i/7.;U^:i>'l^^5^>'U) ^7l/-JU 
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5-;<5^JU5^7y-;i/ (3 8 Omg, 3. 8 3mmol) , N-^nnn/\i7 
^<5K(5 11mg, 3. 8 3mmol), 2, 2 ' -T^fX (2 
•fablt=.h^J)\^) (6 2mg, 0. 3 8 Ommo 1 ) ^ckO'M (0 . 2 2 
ml. 3 . 8 3 mm o 1 ) (Ommit^M (15ml) M?S«:^^llffl^T, 

^g^ry^S^y-^u (1 Om 1) A - 0 uuy ju^)V7.)Vy >( ym-f V 

U-i^A (7 6 Img. 3. 8 3mmo 1 ) 43J;D^i^i^;*J U "^A ( 3 7 6mg, 
3. 8 3mmol) SrSnA. 1 Or:\ZX 2 Z^mLW\^fz.> Sl5»mfi*Ti^ 

x5^;u (=1:1) m^'^^^ntc^m^w.^mmL. m^wi^m (7 6mg, 

7. 2%) «ll6@#:i:LTllfc. 

I R (ATR) v:3085, 2975, 2915, 1671, 1577, 
1 5 2 1, 1 4 7 3. 1 3 9 2. 1 3 1 3. 1 2 5 3. 1 1 9 3. 1 1 4 3, 
1081. 1012, 968. 894. 873. 836, 773. 72 8 . 
7 0 5. 6 5 1. 6 2 0. 6 0 5. 5 6 5. 5 4 3, 4 7 6, 4 43 cm-^ 
'H-NMR (400 MHz. CDCI3) (5: 4. 57(2 H. s) . 
7. 49 (2H, d, J = 8. 8Hz), 7. 57 (IH. s), 7. 65 
(2H. d. J = 8. 6Hz) .8.81 ( 1 H. s) . 
MS (m/z) : 2 7 4 (M* + H) . 

HMfil 114: 5- [1- [ U-iPuuyjL:i.)i) -5 - .(^5^ 
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5- i4-!7aa7 x=.)V7.)l7i^:z)V;^^)i') ^7l/-;U (5 Img. 
0. 18 6mmo 1) , ##*«J 3 T#^>nfc4 - -1-Zf 
i57me. 0. 3 7 2mmo 1) ^3j;l>'v7y/^5^^>hU-n-y 
^)l^t^7,t^y> (9 0me. 0. 3 7 2mo 1 ) © h;i'X> ( 1 Om 1 ) i^^S^S: 

:g^i?X5';i' (=1:2) ^aitKcfc«9#?S:^i-iii<l:iilE«^U 
^laib'&ii^ (5 3mg, 7 0%) $Sfe@^<hLT#Ac. #^nAc@#:^^+1?- 

Sl!.^. : 9 5-9 6"C. 

I R (ATR) v:3099, 3 021, 2942, 1575, 1513. 
1 4 7 3. 1 3 9 2. 1 3 5 1, 1 2 9 9, 1 2 7 2, 1 2 4 0. 1 2 0 1. 
1 1 7 4. 1 1 3 7. 1 0 8 5. 1 0 1 2, 9 6 6, 9 1 4, 8 7 3, 8 2 7, 
7 7 7, 7 4 6. 7 0 3, 6 3 4, 6 1 3, 5 6 6, 5 2 8, 4 7 0 cm-^ 
^H-NMR (400 MHz, CDCI3) 6:1. 445-1. 60 (2H, 
m), 1. 81-1. 99 (2H, m). 2. 00-2. 12 (IH, m), 
2. 50-2. 61 (IH. m), 2. 89 (3H, s), 2. 92-3. 01 
(2H, m). 4. 41 (IH, dd, J = ll. 1, 3. 5Hz), 7. 43 
(2H, d. J = 8. 5Hz) . 7. 47 (IH, s) , 7. 52 (2H. d. 
J = 8. 5Hz) , 8. 8 2 (IH. s) . 
MS (m/z) : 4 0 8 (M-^ + H) . 
7C^5^tfr : CisHjsC I NO^SgtLT 
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S^ffi :C 44. 16%;H 4. 45%;Cl 8. 69%: 

N 3. 4 3% ; S 2 3.5 8%. 

^ayM:C 4 4. 44%;H 4. 38%;Cl 8. 75%; 

N 3. 5 3% ; S 2 3.41%. 

1 2 : 5"7i/-ju-2-/^y-;i/ 



^i^Si^T, 2-3}^;i/ = ;U5"7^/-;U (48 3mg. 4. 2 7mmol)©p^ 
iS^y-Jl/ (1 0ml) ig?^H7K^{b*'^^:M-U':7A (2 4 2mg. 6. 40 

mmo 1) ^tQPLtco Rmmj^mm:. KJt-mz7i^^m^. mBmrni^tc, n 
ibtitzm^^nrnzTi^. fi^i?x^;us:ip^. ^mm^^^Ltc. mmm^fm-km 

i!x^;p (=1:1) mi^mj:^%it^m^mBm^\^. ^f&it^^ 024 
mg, 66%) ^B^mwtvxmrco 

iR-NMR (400 MHz. CDCI3) 6:3. 30-3. 70 (IH, 
m) , 5. 14 (2H, s) , 7. 32 (IH. d, J = 3. 4Hz) . 
7. 7 4 (IH. d, J = 3. 2Hz) . 
MS (m/z) : 1 1 6 (M^^ + H) . 

UliSi^tJ 115: 2 - (4 - ^ aa^xXjl/J^jl/Tl^x;!/;^^;!/) ^7'/-)l 



CI 

5^7y-;i/-2-/:$'y-J|/ (1 7 Img, 1. 4 9mmo I ) ©^□□3r^;^ 
A (1 5m I) ^^Hi^<l:5':t-;U (0. 3 3ml. 4. 4 7 mmo 1 ) ^inA. 

201 




wo 03/055850 



PCT/JP02/13792 



(2 9 6mg. 1. 49mmol) ii^Ummtl '!? A (292 
mg. 2. 9 8mmol) ^tQ^. 7 0X:\ZX2 mfmWLrz, ^MSTJ^^ 

> : g^i?X5^;U (=1:1) jgtil^KctOtffcii'iii^MBEMU, M-fb^^l^ 

(i69mg. 41%) ^i^n^ma^tLxntzo 

I R (ATR) V : 2 9 6 7, 2 9 1 3, 1 5 7 3, 1 49 8, 1 4 7 5, 
1 3 9 4. 1 3 1 7. 1 2 8 0. 1 2 1 8, 1 1 8 4, 1 1 4 7, 1 0 8 1, 
1 0 6 2, 1 0 1 2, 9 6 6, 8 8 7, 8 2 5, 7 7 5, 7 6 3, 7 3 0, 
700, 630, 599, 563, 549, 478. 447c m-^ 
^H-NMR (400 MHz, CDCI3) 5: 4. 79 (2H. s). 
7. 42 (IH. d. J = 3. 2Hz) . 7. 47 (2H, d. J = 8. 6 
Hz) , 7. 64 (2H, d, J = 8. 8Hz) , 7. 72 ( 1 H, d. J = 
3. 4Hz) . 

MS (m/z) : 2 7 4 (M* + H) . 

MMM 116: 2- [1- [ (4-jyPD7x:z;i/) x;U4^x;i/] -5- (;^5^ 



2- {A-i;uuy:x:.-)V7s)Vt^:r.)V:^^)\/) =^7V-)V (7 5mg. 

0. 2 7 4mmoi) . ^%mzi!n<bntzA- (pt^;uxji/*-;i/) -\--f 
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^/-;U(83mg, 0. 5 4 8mmo 1 ) ^SckU^v'Typ^^^l/VKU-n-y 
^JVTt^7.Tt^yy (13 2mg, 0. 5 4 8mo 1 ) ® h;UX> (1 Om 1 ) M 

#U ii-fb^5=-U> : S^i5X5^;i. (=1:2) m^cfcO^fc^^-iiiSMBEtft^b, 
mS>it^m (8 7mg. 7 8%) ^fifegl^i: tT#/io =fi^nfc@^^x-T- 

mi^: 11 II ^x,. 

I R (ATR) v:3137, 3006, 2913, 1583. 1496. 
1 4 7 1, 1 3 8 8, 1 3 5 7. 1 3 1 5. 1 2 8 4, 1 2 3 8. 1 2 0 3. 
1 1 3 5, 1 0 8 3, 1 04 3, 1 0 1 0. 9 7 5, 8 7 7. 842. 8 0 4. 
7 6 5, 7 3 6, 7 0 5. 6 4 2, 6 0 1, 5 7 2, 5 2 6, 4 6 8. 4 3 9 
c m"^ 

»H-NMR (40 0MHz. CDCI3) 6 : 1. 40- 1. 6 2 (2H. 
m), 1. 80-1. 99 (2H. m), 2. 22-2. 35 (IH, m), 
2. 48-2. 58 (IH. m), 2. 88 (3H, s), 2. 92-3. 00 

(2H, m), 4. 61 (IH, dd. J = ll. 2. 3. 7Hz), 7. 39 
-7. 47 (3H, m) , 7. 51 (2H. d. J = 8. 5Hz) . 7. 68 

(IH, d, J = 3. 4Hz) . 
MS (m/z) : 4 0 8 (M*+H) . 
7U^i^*ff : CisHisC 1 NO,S3<htT 
@ffefit:C 44. 16%;H 4. 45%;C1 8. 69%; 

N 3. 4 3% ; S 2 3.5 8%. 
nm\^ :C 44. 32%;H 4. 40%;C1 8. 74%; 

N 3. 54%;S 2 4.04%. 
%W\ 117: 5- i4-^aayji-)V7.)i^t^:^)i^y^'^Jl) ^^it'/-;!/ 
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o=s=o 




CI 



5-^;i,pC^/— ;U (8 5mg, 0. 8 5 8mmo 1 ) ©i' o 

D-!ts)\^A (10m\) mmzmit9-t:z.)V (188ul, 2. 57mmol)S: 

ni^nitm^^Wi^:^^y'-)\^ domi) \zmM\^. 4-C7nn^>i£>7.)v 

y ^ ym^h^JOA (I 7 Oms. 0. 8 5 8mmo 1 ) . U "^A 

(252mg,2. 57mmol) "^^kx h 7y^>'P7>^:-'^A 

(15mg) SiJPTL, 7 O'C{CT3 0rBm*^bfc. SJiS^Sr^ta^TMm, M 

g?x^;U (=1:1) M^.tO#fc5J-®<&MEEaiSL. ^E^b'&ife (8 Img, 
3 7%) ^efeS#tLT#fc. 

I R (ATR) v:3141, 3085. 2983, 2921, 1475, 
1 5 0 6, 1 4 9 0. 1 4 7 5. 1 3 9 6. 1 3 1 9, 1 2 84, 1 2 6 3, 
1 2 1 3, 1 1 7 8, 1 1 5 1. 1 1 1 0, 9 6 8, 9 2 3, 8 6 9, 8 2 3, 
7 6 9, 7 46, 7 0 0, 6 44, 5 5 9, 54 1, 4 8 2, 4 5 5, 4 2 2 
c m"*. 

^H-NMR(400MHz, CDCI3) 6: 4. 47 (2H. s), 
7. 02 (IH, s) , 7. 52 (2H, d, J = 8. 8Hz) , 7. 70 
(2H, d. J=8. 8Hz) . 7. 82 ( 1 H, s) . 
MS (m/z) : 2 5 8 (M-*- + H) . 

118: 5- [1- (4-^DD7xXjU7>;i/^-;U) -5 - 
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5- {A-CfUUy :lZ.)V7.)Vt^:^)V^^)V) (6 5mg, 

0. 2 5 2mmol) , ##«»J3T^e.tl^c4 - {:f^=f-)V7.)Vts:=-)V) -\-':f 
(7 7mg, 0. SQ4mmo\) miXSz/TJ ^^VyV^J-n-Zf 
( 1 2 2mg. 0. 5 0 4mmo 1 ) © h)VJLy (10ml) 

<^nrc4- - 1 -:/i5'y-;u (? 7mg, o. 504 

mmo 1) feckC/->7y ^5^l/>hU -n-y^;P*;XJJ^7> (1 2 2mg. 
0. 5 0 4mmol) ^ ^(r7>ll^:3*>#H^T. 2 SBtFBWPfiji^Ui'c:, 

^)Vtiyh^u^h^yy-<-\z¥sL. ^^-^y (=1 : 3) ^ttS 

mi:K)mtz^m^mwim\^, HM^ti (8 2mg. 8 3%) ^^^mwth 

imi,^ : 1 6 4 - 1 6 6'C. 

I R (ATR) v:3139. 2937. 1583. 1504. 147 5. 
1 3 9 4, 1 3 1 1, 1 2 7 6. 1 1 9 3. 1 1 4 7. 1 1 2 8. 1 1 0 8. 
1 0 8 5, 1 0 5 4, 1 0 1 2, 9 6 8. 9 4 6, 9 1 9, 8 7 1. 8 54. 
8 3 1. 7 7 1, 7 54, 7 0 7. 649, 6 2 2. 5 5 3. 5 3 2. 49 1. 
46 2cm-^ 

^H-NMR (400 MH 2. CDCI3) 5:1. 43-1. 60 (2H. 
m) , 1. 8 0-1. 9 9 (2H. m) . 2. 0 6-2. 2 0 ( 1 H, m) , 
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2. 39-2. 49 (IH, m). 2. 89 (3H. s). 2. 94-3. 01 
(2H. m), 4. 29 (IH. dd. J = ll. 1, 4. OHz). 6. 96 
(IH. s) , 7. 48 (2H, d, J=8. SHz) . 7. 57 (2H, d. 

J=8. 6Hz). 7. 79 (IH, s). 

MS (m/z) : 3 9 2 (M-^ + H) . 

Ttm^: CisHi.sC 1 NOgS^iLT 

SiSM:C 4 5. 9 7%:H 4. 63%:C1 9. 05%; 
N 3. 57%;S 16.36%. 

*aiHi:C 4 5. 98%;H4. 79%;C1 8. 96%; 



N 3. 6 6% ; S 16.2 9%. 
UW^\ 119: 4- (4-^oa7x-Jl/X;U>i^r:j|/p^5^;i/) bf'J5^> 



4-i^ODp^5^;Hf U v>ii^lt (1. 2 6g. 7. 6 5mmol), 4-5^ 
ap^>ir>x;i/7w' >i?:M-U't7A (1. 5 2g. 7. 6 5mmo 1 ) *3cl:U^' 
@^®E;^'J'^A (1. 5 0g, 15. 3mmo 1 ) O 1 -yPAV-JU (5 0 

ml) ^s3?^&7 ot:iDf^T8B$PBmi$Lfc. siiS^Rs^ia*T?^m mEwm 

mm^m&mm l fe. t# nfcigi^jF^at & -> u y^u;^ ^ a ^ □ t h 7 7 ^ - 
\znb. ^^D->:mmj^^)v (=2 : 3) mtum^Dnrc^m^u&mmh. 
^lE-fk^!^ (1. 2 6g, 6 2%) ^B^mwtvxnfz, 

iH-NMR (40 0MHz, CDCI3) 6 : 4. 2 9 (2H, s) , 
7. 06 (2H. d, J = 6. IHz) , 7. 47 (2H, d, J = 8. 8 
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Hz) , 7. 59 (2H, d, J = 8. 5Hz) , 8. 5 7 (2H. d, J = 

6. IHz) . • 

MS (m/z) : 2 6 8 (M+ + H) . 

^t^M 12 0: 4- [1- (4-^Pa7x:i;i/7>;l/^^>'U) tf'J-:^ 



(1 0 Omg, 0.3 7 4mmo 1) Oxh^tKP^^^ (Sm 1) mmxzzf 

il. 5 7 M^^-^ymU ; 0 . 29ml. 0. 448mmoI) 
^mTLfzo - 7 8X:\ZX. 1 O^fBmW'^^ 3- Hy^> (5 1 1 . 
0. 4 4 8mmol) ^MXfz. Kfi:-m^^^^\Z^U^X'^UL. ^S(CT16 

^+t-> : l^i?X^;P (=2:1) ^i±SI^J;0?#fc^^®^i)^m^liL, ^IB-fb^tl 
(7 6mg, 6 3%) &eeS#:<i:UTt#fc, tf e>nfc@#:^'\4^1i->-X-x 

St.-^ : 1 0 9 - 1 1 1 r. 

I R (ATR) v:2933. 2859. 1596, 1575. 1558. 
1 4 7 3. 1 4 1 5. 1 3 9 2. 1 3 2 2. 1 2 8 0. 1 2 3 8. 1 2 0 9. 
1 1 7 2. 1 1 4 5. 1 0 8 3. 1 0 1 0. 9 9 1. 9 7 0. 8 8 5, 8 44. 
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8 2 1, 7 6 7, 7 5 4. 7 3 0, 7 0 3. 6 6 7. 6 3 0, 5 9 9, 5 6 5, 
52 0, 466, 410 cm"'. 

'H-NMR (4 00 MHz, CDCI3) d;0. 84 (3H, t, J = 
7. 3Hz) . 1. 09-1. 40 (4H. m) . 2. 07-2. 10 ( 1 H. 
m), 2. 37-2. 49 (IH, m), 3. 98 (IH, dd, J = ll. 6, 
3, 5Hz) . 7. 06 (IH. d. J = 6. IHz) , 7. 39 (2H, d. 
J=8. 8Hz) , 7. 48 (2H. d, J = 8. 6Hz) , 8. 53 (2H, 
d, J = 6. IHz) . 
MS (m/z) : 3 24 (M+ + H) . 
7tm6^^: CieHiaC INOzStbT 

airaffi :C 59. 34%;H 5. 60%;C1 10.95%; 

N4. 33%;S9.90%. 
^mm-.C 5 9. 41%:H 5. 54%;C1 11. 18%; 

N 4. 47%;S 10.0 9%. 
MMM 12 1: 4- [ (4-^PP7x^;t/7>;i/^:i>)U) (i^^o^>^}V) ^ 



>(70mg, 0. 261mmol), 'y!7 u^>^y -)[^ (4 9 m 1 . 
0. 5 3 8mmo 1) ^«kt;'>7 / >(5^U> h U - n -:^5^;|/5}^X*^> 



(12 9mg. 0. 5 3 8mo 1) Oh;i/i> (5ml) M^7;i/3'>l?ffl^ 

zBmtmmmLtzo sta^Tj^m m-m\z>'^n^>^/--ji (49 
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ULl, 0. 5 3 8mmo 1) *5J;tX>'7y^5^U>h'J-n-:/5^;i/3^7>7f:^> 
(12 9mg, 0. 5 3 8mol) 5:iDA, $ ^)C7;m*>^S^T, 2 2I^Fb^ 

(=2:1) miiim^r)mft^m^mBmmv. M^t^ti (7 7mg. 

St* : 1 3 3- 1 3 5*C. 

I R (ATR) v:2960. 2867, 1594. 1 577. 1558. 
1 4 7 3, 1 4 1 5, 1 3 9 2, 1 342, 1 3 1 9, 1 2 7 8, 1 2 24, 
1 1 4 3, 1 0 8 3. 1 0 1 0, 9 9 3. 9 5 4, 9 0 2, 840, 8 2 1, 
7 6 7, 7 5 0, 7 0 5. 6 4 2, 5 9 2, 5 5 1, 5 0 7, 4 6 4 cm-^ 
^H-NMR (400 MHz, CDCI3) 6:0. 92-1. 08 (IH. 
m) , 1. 44- 1. 8 3 (6H, m) . 2. 3 3-2. 4 5 (IH. m) . 
2. 7 8-2. 9 0 (IH. m) , 3. 88 (IH, d. J = 10. 3Hz) . 
7. 03 (2H, d, J = 5. IHz) , 7. 32 (2H, d, J = 8. 6 
Hz) , 7. 43 (2H. d, J=8. 6Hz) , 8. 46 (2H, d, J = 
5. 6Hz) . 

MS (m/z) : 3 3 6 (M+ + H) . 
7bm^^: C17H18C INOzStbT 

mmm C eo. 80%;H 5. 40%;C1 10. 56%: 

N 4. 1 7% : S 9.5 5%. 
Mmm-.C 60. 76%;H 5. 44%:C1 10. 68%: 

N 4. 2 0% : S 9. 6 1%. 
12 2: 4- [ (4-^^PD7x-;UX;Ua)n-;U) (T-K^bKDbf7> 
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>(7 0mg. 0. 2 6 Immo 1) , xK7t Hokf7>-4-:t-JU (5 1 
fiU 0. S 3 8mmo I) ^^ZSiyry ^^U>hO-n-:/^)\^^7.-t^y> 
(I2 9mg; 0. 5 3 8mo 1) (Dh;UX> (5ml) iiJi^2r7;i'3f>3?H^ 

^-;U(5 1/[il, 0. 5 3 8mmo I) :feJ;t;v7/^5^U'>hU-n-y^ 
;U7j^X3lN7> (1 2 9mg, 0. 5 3 8mol) ^tQK.. ^ih^Z7)Vd>nmM. 

T, 2 2i^pBm^a8iu/i:. ^m^x'i^mk. BLmm^mBmmvrco n^ntz 

MX5^;i/ (=1:2) ^tiiJSctOttfc^iS^MEEjilSt. ^IB^b^t/ (6 5 

mg. 7 1%) ^B-^mi^tLxntco ^#e)t^fc®^li:^^4^■t^>-x-x;^^cT 

: 2 0 8 - 2 0 9t:. 
I R (ATR) v:2846,1594, 1573, 1560, 1475. 
1 44 0, 1 4 1 7, 1 3 9 4, 1 3 7 1. 1 3 1 5. 1 2 7 8. 1 2 4 5, 
1 2 1 1, 1 1 8 0. 1 1 4 3, 1 0 8 3, 9 8 9, 8 7 7, 8 3 5, 7 7 3, 
7 5 2, 7 0 3. 6 3 0, 6 0 3, 5 6 5. 5 2 4, 4 7 8, 4 5 1 cm-^ 
^H-NMR (4 0 OMHz, CDCI3) 5: 1. 2 2 - 1. 4 2 (2H. 
m) . 1.6 0- 1. 7 5 ( 1 H, m) , 2 . 3 0-2. 4 0 ( 1 H. m) . 
2. 78-3. 01 (IH. m) . 3. 41 (IH. t d, J = ll. 7. 2. 
4Hz) . 3. 51 (IH. td. J = ll. 9. 2. OHz). 3. 80- 
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3. 93 (IH, m) . 3. 87 ( 1 H. d. J = 8. 6Hz) . 3. 98- 

4. 06 (IH, m) , 7. 00-7. 12 (2H, m) , 7. 30 (2H, d, 
J = 8. 8Hz) . 7. 43 (2H, d. J = 8. 6Hz) , 8. 47 (2H, 
d, J = 5. 4Hz) . 

MS (m/z) : 3 5 2 (M* + H) . 

mmm 123: 4- r (i-^>v;i/if^uv^>-4— rji^) (4-^nD7x 



^Mflll 1 9T?#e)n^c4- (4-:?P0 7x-;i/7.;i/5^;-;U/5^JW M^iV 
> (7 0mg, 0. 2 6 1mmol) , 1 -^>v';Hf '^U 4 

(10 3mg. 0. 5 3 8mmo 1 ) :focfct)^'S/7yp^5^U'>hU-n-yf-;i'3l^ 
;^7j>^> (1 2 9mg. 0. 5 3 8mo i) ©hJUX> (5m 1) «$:7;U=3* 
>#H^T. 3 0PBlj!JDiijigiEL.fc. ^ta^TJ^^^. SJiSSKtCl -^>>^;i/f'^ 
Uv>-4-:t-;i' (1 0 3mg. 0. 5 3 8mmo 1 ) *5«};Df'>7/ ;^5^U> 
hU-n-y5^Jl/4^XAtx7> (1 2 9mg. 0. 5 3 8 mo 1 ) <£JPA, ^ 
7;l':3'>#HMT. 2 2B#PB']j!jpMfiitLfc, gtS^TJ^iP^, S/i&^^MEEiiSS 

L, p^^y-JU : li{b;<5"I^> (=1:10) jgtbj^ck Ot#fc^^ia?:M/£ti.1iL. 

moig'&^M^^ffl) tCT)flSS{U ^IB^b^t) (4 0mg. 3 5%) S:7^:;U 

I R (ATR) v:2938, 2803, 2763, 1594, 1560. 
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1 4 7 5. 1 4 5 2. 1 4 1 5. 1 3 6 7, 1 3 1 7. 1 2 8 0. 1 2 1 8. 
1 1 7 6. 1 1 4 3. 1 0 8 5. 1 0 1 2, 9 7 5. 8 2 5. 7 5 0. 74 2. 
698, 617, 566, 536. 464c m'^ 

»H-NMR (4 0 OMHz, CDCI3) 5: 1. 21-1. 37 (2H, 
m) , 1. 4 9- 1. 7 0 (IH, m) , 1. 9 2-2. 0 1 (IH. m) , 

2. 03-2. 14 (IH. m), 2. 25-2. 35 (IH. m). 2. 52 
-2. 65 (IH, m) , 2. 7 9- 2. 8 5 (IH. m) . 2. 90- 

3. 00 (IH, m), 3. 47 (2H. s). 3. 86 (IH. d. J = 
8. IHz), 7. 02-7. 12 (2H. m), 7. 20-7, 38 (7H. 
m) . 7. 43 (2H. d. J = 8. 5Hz) . 8. 45 (2H, d, J = 
5. 4Hz) . 

MS (m/z) : 4 4 1 (M* + H) . 

HRMS (FAB) : C24H26O2N2C 1 S (M-^ + H) tLX 
: 4 4 1 . 14 0 4 
Ha'Ki : 4 4 1 . 1 3 8 7 

12 4: 4- [ (4-^PD7xZi;UX;U>t^:nj|/) ( 1 -^^JUbf^U v 



>(7 0mg, 0. 2 6 1mmol), 1 -^5^;Ut:'<'J v>- 4 
(6 2 Ail. 0. 5 3 8mmo 1 ) 43ctl/->7yp^5^l/>H'J-n-7'5';i/Ji^X 
Ti^yy 2 IX i . 0. 5 3 8mo 1 ) (Dh;l/X> (5ml) ^r^^J^U^'^H 




0=S=0 




CI 
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_4_:^_-;i, (62fil, 0. 5 3 8mmo 1 ) *J;tKv7y ;<5^^>hU-n 
-:/5^;L'*X7K7> (1 2 9mg. 0. 5 3 8mol) $:iPA> $e>lC7;i'Zf> 

•(bp^5"l/> (=1:5 0) J^miKJ;0#fc^®^I^EEti$ilU:fc. #e)n;tjgisji 
ffl) fITiltSSiL., ^fB{b^tl (3 1mg, 3 3%) ^B^mWtVX%tzo 

m.^: 1 7 6-1 7 yt:. 

I R (ATR) v:3077, 2935, 2856, 2786, 2740, 
1 5 94. 1 5 5 6, 1 4 6 5. 1 45 0. 1 4 1 3, 1 3 8 0. 1 3 46. 
1 3 1 5, 1 2 8 0. 1 2 4 1. 1 1 4 5, 1 0 8 5, 1 0 0 8. 9 7 3. 
8 5 0, 8 3 5. 7 9 8, 7 5 0, 7 0 5. 6 1 7, 5 6 1. 5 2 8, 4 7 6, 
4 6 4, 4 2 4 cm-^ 

^H-NMR(400MHz. CDCI3) 5:1. 22-1. 38 (2H. 
m) , 1. 5 0 - 1. 6 8 (IH, m) , 1. 8 8- 1. 9 9 ( 1 H, m) , 
2. 00-2. 10 (IH, m). 2. 25 (3H, s). 2. 30-2. 40 
(IH, m), 2. 50-2. 63 (IH, m), 2. 74-2. 83 (IH, 
m), 2. 89-2. 95 (IH, m), 3. 86 (IH, d, J = 8. 3 
Hz), 7. 08 (2H. d. J=4. 6Hz), 7. 30 (2H. d. J = 
8. 6Hz), 7. 44 (2H. d. J = 8. 6Hz), 8. 46 (2H. d, 
J = 5. 6Hz) . 

MS (m/z) : 3 6 5 (M* + H) . 
Ttm^m: C18H21C 1 N^OjStLT 
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SiBiM:C 59. 25%;H 5. 80%;C1 9. 72%: 
N7.68%;S8.79%. 

lia'lffi:C 59. 00%:H 5. 76%:C1 9. 75%; 
N 7. 6 1% ; S 8.7 7%.- 

12 5: 4- (4-^pa7x:n;i/ZJl^>iN-JU) -N. N-i^pt9^JI/-4 



mmm 1 1 9 ti# ^nrc 4 - ( 4 - ^ d □ 7 x;i;px;w7^r.;i/^ tf u -y^ 

>(7 0mg, 0. 2 6 1mmol), 3 -v^5^>ll/7S/- 1 -^D/ty-JU 

(62iJ.\, 0. 5 3 Bmmo 1) :teJ:0:v7y7^5^l/>KU-n-y^;i/jJ^7. 
jj>7> (129mg, 0. 5 3 8mol) 0h)VX> (5ml) M*7;P^> 

-:/p/1>-l-:t-;L' (6 2// 1, 0. 5 3 8mmo I) *5<fct;i/7y ^^1/ 
>h'J-n-y^;U3j-N7.4^^> (1 2 9mg, 0. 5 3 Smo 1 ) $:JD.^, 5 e> 

*g{b/5^V'> (=1:10) ^g^il«ko^#fc»^iiS:MJE^i$SL/^c, t#e>n 
m^^mm izxmmv, ^mt^<^ (4 4mg. 4 8%) ^^mi^tvx'^ 




CI 
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gt,^. : 7 8-8 O-C. 

1 R (ATR) v:3089. 2985, 2937. 2809. 2757, 

2 5 9 6, 1 5 8 7. 1 4 5 5, 1 4 1 3, 1 3 9 2. 1 3 2 2, 1 2 7 8. 

1 2 0 3. 1 1 4 5, 1 0 8 3. 1 04 1, 1 0 1 0, 9 9 1, 9 6 2, 846. 
8 2 1, 7 6 7. 7 5 4, 7 0 3, 6 2 8, 5 7 8, 5 3 9, 5 1 4, 4 7 2' 

cm~\ 

^H-NMR (400 MHz, CDCI3) 6: 1. 38-1. 43 (2H, 
m). 2. 05-2. 29 (3H, m), 2. 11 (6H, s), 2. 39- 
2. 5 0 (IH, m) , 4. 0 5-4. 13 (IH, m) , 7. 0 7 (2H. d, 
J = 6. IHz) , 7. 40 (2H, d, J = 8. 5Hz) . 7. 48 (2H. 
d, J = 8. 6Hz) . 8. 53 (2H, d, J = 6. IHz). 
MS (m/z) : 3 5 3 (M-' + H) . 
Ttm^m: Ci^HjiC INjOjStLT 

:C-57. 86%;H 6. 00%;C1 10.05%; 
N 7. 9 4% ; S 9.0 9%. 

:C 57. 62%;H 5. 92%; Ci 9.89%; 
N 7. 9 1 % ; S 9. 1 2%. 

12 6: 3- (4-^aP7x-;UZ;i/^-;l/) -N. N-v^5^;P-3 



CI 

^M^^'Ji 1 9Ti#^nfc4- (4-^:7on7xii;i'7.;i/Ajs-;M5^;u) tf'js^ 

>(70mg. 0. 261mmoI), 2 -i^ ^^)i^7 S. y x.^ y -JV (5 4 

215 




o=s=o 




wo 03/0(55850 



PCT/JP02/13792 



Ml, 0. 5 3 8mmo 1) *5«};l>'->7/^5^U>h'J-n-:/5^;p>^XJ^:7> 
(12 9mg. 0. 5 3 8mo 1) (Dh;i/X> (5ml) ^^KS-7;i/Zf>||iBM 

-;U(54itil. 0. 5 3 8mmo 1) i3<J;tX->7y;^5^U'>h'J-n-y5^;i/ 
7t^7.Tt^y> (12 9mg. 0. 5 3 Brno 1) SrJiPA, ^ ^^c:7J^I^>IIH^T^ 

(=1:10) mtii^r)^rc^m^^i£mmvrco n^btircmmmm^mmmw 
V. mmt"^^ (4 9mg. 5 5%) ^B^mi^tbxmco m^ntzmw^^ 

Mj^.: 9 1-9 2'C. 

1 R (ATR) v:3031, 2975, 2940, 2857, 2821, 

2 7 9 0, 1 5 8 7, 1 5 7 5, 1 5 54, 1 4 5 9. 1 4 1 3. 1 3 84. 
1 3 1 3, 1 2 8 0. 1 2 4 9. 1 1 43. 1 0 8 3, 1 04 5, 1 0 0 8. 
9 9 1. 842. 8 2 1. 7 5 9. 7 2 3. 7 0 3, 6 3 0, 5 7 0, 5 2 6. 
4 6 8 cm"'. 

^H-NMR (4 0 0MHz. CDCI3) <5 : 2. 0 5-2. 2 0 (2H. 
m) . 2. 11 (6H, s) , 2. 5 9-2. 7 0 ( 1 H. m) , 4. 3 5 
(IH, dd, J=10. 5. 3. 2Hz) . 7. 11 (2H. d. J = 6. 1 
Hz) . 7. 39 (2H. d, J = 8. 6Hz) , 7. 59 (2H, d, J = 
8. 6Hz) , 8. 53 (2H, d, J=6. IHz) . 
MS (rn/z) : 3 3 9 (M^ + H) . 
Ttmm: CieHjgC IN^O^SiiLT 

MmU :C 56. 71%;H 5. 65%;C1 10.46%; 
N 8. 2 7 % ; S 9. 4 6%. 
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HtHi :C 56. 64%;H 5. 61%;C1 10.5 1%; 
N 8. 2 6% ; S 9.5 7%. 
1 3 : 2- [ (2. 5-v7;P:j-a7x-;i/) -\^\^a^iy^^M IfU 



2-7'D^:tr'J>^>(572 fi\, 6 nmoDWxh^t h*o:7^> (lOml) mm\Z 
7JVzi>nm^T^ -78 "CT, n-y^;U'J5^'^A (3.92 ml. 6 miol) ^MT 
SO^^fmmWl^rz, Z(D^^mm\Z. 2. 5-v7JU:^-0'<>X7;UxtH 
(655 6 mmol) SrJiSTLT, ^iatc:*T^^IC#iaLfc. Sj;&^fC*«riP 

Si/Uj^J^Jl/^^o^h^^^^-T^SUT, Mfb^t! (120 mg, 9 %) 

'H-NMR (400 MHz. CDCl,) 6: 5.45 (IH, br). 6.08 (IH. s), 6.87-7.15 (3H. 
m), 7.2-7.3 (2H, m), 7.65 (IH. m), 8.56 (IH, in), 
mp: 65-66 "C. 

##^J 1 4 : 2- [^DD- (2. 5 -y7;i/;^P7x::iJl/) 



2-Zfa=e-Z-:^^)l\d*Ji^> (510 mg. 3 mmol) 0T-h7kKD77> (2. 

0 mi) mm\z7^^>mm^. ^ki^t. <v7'Dtf;u-7^:^v":7A^DU 

h^tHP77>M (1.5 ml. 3 mmol) ^n^Tt. ^tSt^T 6 O^^-P^mj^Lfc. 
^<D^I6^?^H, 5K?^TT2, 5 - v7;U^D'^>X7;Uxl:: H (328 




OH 
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8:1) T'^mLT, mmt'^m^^tsu^m^ntz, 

!^ (101 mg, 12 %)^mzo 

'H-NMR (400 MHz, CDCI3) 6: 2.37 (3H, s), 6.95-7.10 (2H. m). 7.28 (IH, 
s). 7.7-7.8 (2H. m). 8.11 (IH. d, J=6.3Hz), 8.72 (IH, d, J=4.9 Hz). 
IR (ATR) cr': 1612, 1496, 1294. 1232, 821. 
mp: 118-119 "C. 
MS Di/z: 254 (MHH). 

1 5 : 2 - [ (2. 5->^7;U:tP7xlijU) - fc Hp^'>;?^5^;U] -5 



2 -T'n^:- 5 -^5^;H:!'J v> (510 mg, 3 mmol) ©xh^tKa7^> 

h^t:HP7^>i§fiS (1.5 ml. 3 mmol) ^mTL. ^f^\ZX 6 0 ^mmWiyTz, 
Z-Om^mmz. 7K?^TT2. 5-v7;U^O^>X7JUxt H (328 u\, 3 m 

UT, WM^t^m (130 mg, 18 X) L^Ttf/i. 




OH 
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'H-NMR (400 MHz, CDClj) 5: 2.31 (3H. s). 5.38 (IH. br), 6.04 (IH, s). 6. 
83-7.18 (4H, m), 7.44 (IH, dd, j=2.0. 8.0Hz), 8.37 (IH, m). 
IR (ATR) cm-': 1485, 1178, 1132, 814. 
MS m/z: 236 (MHH). 

1 6 : 2- [ (2. 5-v7;i^^P7xrjU) - b H D^^v^P^^^^U] - 



2-:/p^:-4-p^5^;i^t!U v>(334 ul\, 3 mmol) ©xh^fch'077> 
(2 m\)mmz7}l::i>nm^. ^J^T> ^y:/otf;i/'7^;^^'>'^A^oU H0-r 
h^t:HD77>M (1.5 ml. 3 mmol) ^}^TL. ^^^\ZX 6 0 ^mmWLfc. 
Z(Dnmm\Z. ^K<^TT2, 5->>7;P:t-0'>:>X7;UTbK (328 wl. 3 m 

nfcS?i*i^'J;^7'5r*jU^nvhi>'^7^- ('\+1f>:@^mx5";l/=5:l) 
LT, ^IB^b'&itJ (456 mg, 65 %)^^Vt^tLXmco 
'H-NMR (400 MHz. CDCI3) 6: 2.30 (3H, s), 5.48 (IH, br-s), 6.02 (IH, s), 
6.83-7.13 (5H, m), 8.38 (IH, m). 
IR (ATR) cm-': 3162, 1610, 1481, 1054, 825. 
mp: 105-106 X:. 
MS m/z: 236 (M*+H). 

##«fij 1 7 : 2--:/P^-3-;< h4^->e'J>?> 




OH 
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^mnm%T^ /^>'-;U (lOml) (C7K^^T7K#^t:^ h U "^A (605 Dig, 15. 
I ininol)^«0o< OJDX.. 2 O^^^tC 2 -^D^- 3 - t.h'o^^i-tf U v> (2.5 
g, 14.4 ininol)©i//^;U7l^;UA7a H (20 ml) m^^M^tco ^g-&J^A^e>M 
ETlC;>^^/-;i/=fe@5feL/T> 3'i7{k;>t9^;i/ (0.94 ml, 15.1 mmol) <£lJP^T, 

SJi&aS^S$ill£0^^c^> 7K (50 inl)<hx— 7^;k (50 ml) ^rjp^fc. 

x-mmt^t. m^^^^^tLxmmit^^ (1.51 g, 56 %) 

'H-NMR (400 MHz. CDCI3) 5: 3.90 (3H, s). 7.12(1H. m), 7.21 (IH. dd. J=4. 

8, 8.0Hz). 7.97 (IH, m). 

IR (ATR) cr': 1556, 1410, 1076, 1049, 788. 

mp: 34 

##«^J 1 8 : 3 - 7 U - 2 -Zfu=E\d^) 



tl(2.35g,76X)^#/t, 

'H-NMR (400 MHz, CDCI3) 6: 4.62 (2H, m). 5.33 (IH, dd. J=1.2, 10.4Hz). 
5.47 (IH, dd. 1=1.2. 17.6Hz). 6.06(1H. m), 7.11 (IH. dd. J=1.2Hz, 8.0Hz). 
7. 18(1H, dd, J=4.8, 8.0Hz), 7.98 (IH. in). 
IR (ATR) cm'': 1562, 1408, 1282, 1052, 790. 
MS m/z: 215 (MHH). 
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##^J 1 9 : 2 - [ (2, 5-v7;l/:j-P7xn;i/) - h: H D^yp^^yU] -3 



2-:fa^- 3-:/^h^iy\f.^Jz^> (564 mg. 3 mmoDO'x h^t Ha77> 
(2 ml)mmz7}l::i>nm%, ^J^T, -rvyatf;U-7i^;^'>':7A^PU h*©x 
hyii]^uyy>mm (1.5 ml. 3 mraol) ^nSTL, ^ifitCT 6 O^J^rBmi^tfc. 
ll0n^mm\Z. ?J<<%TT'2. 5-v7>il':tP^>XT;i'xbH (328 wl. 3 m 

ntci^^^^^^-^y^Kf h*)^3.U~-iy3>LxmBit'^'^ (660 Dig, 88 %) 

'H-NMR (400 MHz, CDClj) 6: 3.71 (3H. s), 5.56 (IH, br, 1=6.0 Hz). 6.16 
(IH. d, 1=6.0 Hz). 6.75-7. 00 (3H. m). 7.14(1H. m). 7.26(1H, m). 8.18 (IH, 
m). 

IR (ATR) cm-': 3384. 1577. 1488, 1284. 810. 

mp: 94-95 "C. 

MS m/z: 252 (M*+H). 

##^SJ 2 0 : 3-7'j;i/:t4^->-2- [ (2. 5 -i^y )V:toy jl^M -bH 



3-7UJU:t^v-2 -yD=&eU->'> (642 ing, 3 mmol)0x t Kp7 




OH 




OH 
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7>(2 vii)mmz7)vzi>nm%. jkj^t, 'ry/afcfjuTif^x':;^^^^^ k 

(Dy'hy^\^U7y>mW. (1.5 ml. 3 mmol) ^TgTL> ^1^\ZT 6 0 i^f^^W 
Lfc. Z.(D^mmz. ^niTX2, 5-v7;U^P^>X7;UxkK (328 

4:1) TIHSILT, ^ffifb'&ife (375 mg. 45 X) ^?ft^«^K<i:LTt#fc. 
'H-NMR (400 MHz. CDClj) 5: 4.38 (IH, m). 4.44 (IH, m). 5.16 (IH, in). 5. 
18 (IH. in). 5.61 (IH. br. J=6.4 Hz), 5.78 (IH. m), 6.17 (IH, d. J=6.0Hz). 
6.73-6.96 (3H, m). 7.10 (IH, m), 7.22 (IH. m), 8.19 (IH, m). 
IR (ATR) cm"': 3367, 1575. 1490, 1276, 1180, 795. 
MS m/z: 278 (M*+H). 

##^J 2 1 : 3- [ (2. 5-i^y)V-tay:c=.)V) -b Ha^v^5^;i/] tfU 



3-::^P^:tfU v> (286 u\, 3 mmol) ©xh^k Hp7^>(2 mO^^^H 

y>mm (1.5 ml. 3 mmol) timTV. ^taHT6 O^^-Pem^^t/S:. CKOHfe^ 
fSfl. 3!K?&TT2, 5-v7;p:tP'^>X7;UTkK (328 /zl, 3 mmol)«;fiST 

'>'J*Wi^p-7h^^77^- (^+-!t>:i^^X5';|.=l:l) T'iliiILT, ^IB 
ik^!^ (296 mg. 45 X) ^M^^tLxntco 

'H-NMR (400 MHz, CDClj) 6: 3.76 (IH. br). 6.10 (IH. s). 6.88-6. 98 (2H, 
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m). 7.20-7.30 (2H. m). 7.70 (IH, m), 8.42 (IH. d, J=4.8H7,), 8.53 (IH. m). 
IR (ATR) cm*': 1486.1429,1178, 1130.739.707. 
mp: 79-80 X:. 

2 2 : 4- [ (2. 5-'yy)V^uyji-)\^) -h Ka^ry;^5">>l/] bf'J 



#%«ai2 ltmm<D:ljmiZ^K}. 4-yD^hrU->*>?£:fflVi^M^tj(79ing. 
8!);)S:if^*atUTt#fc. 

'H-NMR (400 MHz, CDCl,) 6 : 6.08 (IH, s). 6.90-7.00 (2H, m), 7.15 (IH, 
m). 7.32 (IH, dd, J=1.6, 8.4 Hz), 8.48 (IH, dd, J=1.6, 8.4 Hz). 
IR (ATR) cr': 1602, 1489, 1415, 1174. 1049, 711. 
np: 120-121 "C. 

MS m/z: 221 (MO 

2 3 : 5- [ (2. 5 ->^7jl/:tD7x^;i/) - fc Ka^r'>^^>)U] bf'J 



OH 

mg, 18X)^«tlK<i:LT#^c. 

'H-NMR (400 MHz. CDCI3) 6: 6.12 (IH. s). 6.90-7.02 (2H, m). 7.26 (IH, 

m), 8.70 (2H. s), 9.04 (IH, s). 

IR (ATR) cr': 3219, 1566. 1489. 1408, 1180. 715. 

MS m/z: 205 (M*-OH) 




OH 
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mmm 127 2 - [ c {a-^uuvzl^-m - (2. 5-i?y jv^a 



m^mi 3'^%^tirz2- [ (2, 5-v7;U:tP7x-;U) -kKD + ->/ 
^;!/] trUv> (88 mg, 0.40 mmoO&ilfb^^-;!' (2.0 ml) {c^jgLfc^tC, 

Z(D^m^i^;^=^)l^)\^Ars.\i (5 ml) 4-!;nn^>i£>^t- 
Jim m. 0.55 mmol)<h^^:^J'J'^7A (226 mg, 1.64 mmol) ^^^flffl^TJPA 

^;l/=10:l) mmit'^m (128 mg, 92 ili)<&ift^^%M<J:UT^;t, 

'H-NMR (400 MHz, CDCl,) 6: 5.89 (IH. s), 6.80-7. 27 (7H, m), 7.38 (IH. d, 
J=7. 6Hz), 7.48 (lH,in), 7.65 (IH. ra), 8.63 (IH, m). 
IR (ATR) cm-': 1585, 1488. 1432, 1093, 810. 
MS m/z: 348 (M*+H). 

mm^l 12 8: 2- [ [ (4-^aP7xx;i/) ^t] - (2. 5->^7;U^a 

7xx;i/) -3-p^5";ue'j v> 





224 



wo 03/055850 



PCT/JP02/13792 



##^«J1 4T't#^nfe2 - [^PD- (2. 5-v7;U:t07x-;U) 
jp] -3-;>i5^;Utr'J>'>:^^:^(94 mg. 0.32 mmoDcDv^^^^Jl/TisjUAyS K 
(5inl) '^mz. 4-'^aa^>-\z>^^-)l (70 mg. 0.49 mmol) <i:^^;^U':7 
A (265 mg. 1.92 mmol) ^Mmmm%TmPiX 5 OX:X' imfmWLtz. RJ^^ 

m^^u^xJ^^^^z, vx5^;ux-x;u (so mi) SrJn^, c:n«:7Ktgaft:ft 

U*y;P^D-7h^77^- (^^-y-> : i^i!x5";i/=iO:i) mmt-^ 
m (103 mg. 89 X) ^mma%}i\^x%tco 

'H-NMR (400 MHz, CDCI3) 6: 2.21 (3H. s), 5.87 (IH, s). 6.77 (IH, m), 7. 
00-7.19 (5H. m). 7.36 (IH. m), 7.45 (IH. m), 8.45 (IH. dd. 1=1.2. 4.8Hz). 
IR (ATR) cm-': 1572. 1489, 1093. 810. 
MS m/z: 362 (MHH). 

12 9: 2- [ [ (4-^Pa7xXJl.) - (2. S-i^^jU^fP 

7xx;u) ^5^;u] -5-^5^;i/e'j v> 



5Tt#enfc2- [ (2. 5-i^7)V^uy:jL=.)V) -tKP^VP^ 
5^;!/] -5 -/5^;Hf' J>'>(125 mg. 0.53 mmol) ^i&{t5^;tx;U (1.0 ml) \Z 

C(Dn&^i^:^^)\^MI^7B.\i (5 ml) II^^L, 4 PP'^^if^^^* 
-;K115 mg. 0.80 mmol) t^mtl^JOh (438 rag, 3.18 mmol) ^g^l^ffl^ 

;u (50 ml) ^jpA. cn^7K<hfi&fo:tii7K-e^t3fc, ^mm^mM^^^-'^'y 
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> :mm:L^)V=\0:\) ML, mBit'^m (120 mg. 66!i;) ^m^mntLX% 

'H-NMR (400 MHz. CDCl,) 6 : 2.29 (3H, s). 5.83 (IH. s), 6.80-6.93 (2H. 
m), 7.16 (2H.in). 7.20 (2H, m), 7.28 (IH, m), 7:43 (IH, nO, 8.41 (IH. d, 
J=0.8Hz). 

IR (ATR) cm-': 1475. 1095. 814. 
MS m/z: 362 (MHH). 

13 0: 2- [ [ (4-^DP7x-;i/) 5"^3 - (2. S-i?y)V^U 



#%0iJl 6Tl#e.tl^c2- [ (2, 5-v'7;W^P7x-;i') -l::Ko:^->^ 
^jU] -4-p^5^;UtrUi^>(235 mg. 0.53 mmol) (2.0 ml) tc 

:i<D^2t^vP<^>>U5iN;|/A7^ K (10 ml) tliiSL, 4 -^^7 □ P^>-tf >^ 
;i--;K217 mg. 1.5mmol) t^^^U-^A (828 mg. 6.0mmol) ^^^HH^ 

(50 ml) ^IS&X. ;in^7j<<i:fiSfn:^:^7KT-^-pfc, ^^a»€:MT>f:?^>'':> 

> : il®!X5^;|.=10:l) ^IB^b^tl (290 mg, 80 %)'^mm%t.\^X^ 

'H-NMR (400 MHz. CDCIj) 6: 2.31 (3H. s), 5.82 (IH. s). 6.80-7.0 (3H. m). 
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7.15 (2H, d, J=8.8Hz), 7. 16(1H, m). 7.21 (2H. d, J=8.8Hz). 7.45 (IH. m), 

8.45 (IH, d, J=5. 6Hz). 
IR (ATR) cm-': 1600, 1489. 1475. 1093. 812. 
MS m/z: 362 (MHH). 

13 1: 2- [ [ (4-^aa7x-;P) 5^:t] - (2. 5-v7;i^;^a 
7xr.;i/) - 3 h=^vbf 'J >^> 



##«ajl 9Tt#e>tlfc2- [ (2. 5-v7;i/:t0 7x-;i/) -hHP+'>P^ 
-3-p^ h=^vt!U v>(251 mg. 1. 0 mmo!) $:ii^b5^:t:^;l/ (2.0 ml) tw 

:i(Dm^^i^^^)\^t^)Vh7S.\^ (10 ll) {Cj^^U, 4-^PP^>-fe*>^ 
:i--;K289 mg. 2.0 mo\) tmMtl^JOM. (1.10 g. 8.0 mmol) Srg^Uffi^T 

(50 ml) ^iPA. ;in^7Xt§SfPft:^7KTi5fe-:pfCo WM^5Si!-7iy:t>->'^A 

s^®?x5"ju=io:i) ^ta-fb^^i (256 mg, 5851;) ^t^^mnti^xntc. 

'H-NMR (400 MHz, CDCI,) 6: 3.77 (3H, s), 6.25 (IH, s), 6.82 (2H, m). 7.- 
15 (2H. d, J=8.4Hz). 7.10-7.20 (2H. m), 7.25 (2H, d. I=8.8Hz). 7.52 (IH. 
m), 8.24 (IH. m). 

IR (ATR) cm": 1489. 1423, 1273, 1091. 831. 
MS ra/z: 378 (MHH). 

mmm 132: 3-7'))v^^i^-2- [ [ (4-^pp7xx;i.) - 
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^^m2 0m^tirz3-7^)JV^^i^-2- [ (2. 5 ->'7;^:tP7x- 
;^) -kHa^^v^^v'U] tru v>(370 mg, l.ZZ moD^Mit^^t:^)]/ (2.0 m 

;i©?^?S'&S^p^5^;W5}n;1/A75 H (10 ml) tc^0L, A-^uu^y-\iy=f- 
^-;K217 mg. l.Smmol) tmktl^)'yh. (828 mg. e.OmiDol) ^^nnm% 

)V (50 ml) $SD^. ;inSr7K<5:ISlP:tM7jct:?5to)5:. mmM^Wk'^Cr^i^'O 

>:B^^x^;|/=10:l) fc-f^b. ^IB^b^tl (256 mg, 68«) ^«tlK<l:L/Tt# 
fc. 

'H-NMR (400 MHz, CDCI3) 6: 4.46 (2H, m). 5.24 (IH. d. J=10.6Hz). 5.28 
OH. d, J=17.2Hz), 5.90 (IH, m). 6.29 (IH, d, J=1.2Hz), 6.82 (2H, m), 7. 
15 (2H, d. J=8.4Hz). 7.06-7.20 (2H, m). 7.24 (2H, d. J=8.4Hz), 7.50 (IH. 
m), 8.24 (IH, in). 

IR (ATR) cm-': 1572. 1489. 1438. 1276. 1093, 814. 
MS m/z: 404 (M*+H). 

mt^M 13 3: 3 - [ [ (4-^aD7x:i;U) ^t] - (2. 5-z^y)\/^U 
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^)V] tf'Ji^> (87 mg. 0.39 moD^Mit^^^Jl^ (1.0 ml) iZT^^btcmz, 

Z.0jm^~J^^)i'Ti'^)i^^75.\i (5 ml) {iji^SL. 4 Pa^^if^^"^ 
-;K84 mg. 0.58 mmol)<i:^m:^U'^A (323 mg. 2.34 mmol) ^^mnm^T 

(50 ml) ^iPA, Z.n^7^tmifim.-^X^lk-otz. ^rMMifT^^t-iz-^A 

S^^X5^;U=I:1) #sB^k^#I (131 mg, 96 X) LTt#fc, 

'H-NMR (400 MHz, CDCI3) 6: 5.73 (IH. s). 6.84-6.96 (2H, m), 7.18 (2H, 

m). 7.19 (2H. m), 7.15-7.22 (2H, m). 7.71 (IH. m). 8.49 (IH, dd. J=1.6, 

4.8Hz). 8.58 (IH. d, J=2.0Hz). 

IR (ATR) cm-': 1489. 1093, 814, 710. 

MS m/z: 348 (M*+H). 

mm^l 13 4: 5- [•[ (4-^aP7x-JU) - (2. 5-"v^7;U;fP 




#%f!l2 3-et#^nfc5- [ (2. 5--:/7;u:tD7x-;i/) -tKo=^^->>^ 
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t!'J=->*>(lll Dig, 0.5 mmoDSrJ^^t:^^-;!' (l.O ml) izmmiyfcm 

Jl©!iS^v^^>'l'>^Jl/A75 K (Sail) IzmML. 4-i7au^>-i£>^:t 
-;K108 mg, 0.75 mmol) ij^ll* U -^yA (414 mg, 3.0 nunol) $r^^#ffl^T 

(50 ml) sriraA> :iti^7i(.tmmiiW\^rm^tzc ^mm^mm-^if^i^oA 
g^i?x5";u=4:D {c-ftb, mmt^^t^m'^it^^Mou^m (202ing) 

'H-NMR (400 MHz. CDCI3) 6 : 5.66 (IH. s). 6.96 (2H. m), 7.17-7.34 (5H. 
d). 8.70 (2H, s), 9.09 (IH, s). 
MS m/z: 349 (MHH). 

%mm 13 5: 2- [ [ (4-:^Da7x:2Jl/) 7.)Vt^::L)V\ - (2. 5-v?7 



IISS^^Jl 2 7T# e.nfc 2- [ [ (4-i7PD7xx;i/) - (2. 5- 

i;7;i/;i-P7xx;U) ^^JH tf'J>?> (120 mg. 0.345 mmol) 
(12ml) ^^{C, -tt U 7'x>i!/N7>^X'^AE37KfDtl(80 mg) ^HXH^. 
3 0 %iig?{b7K5fe7K (6ml) $:JdAT, 2 AnmW\^tCo ^C^cttlSSr^llL 

T. ;ins:XiS'y-;u.fcoii^aLT^iB{b'&tj (96 mg. n%)^m^m^^t 

•H-NMR (400 MHz. CDCI3) 6: 5.93 (IH. s). 6.87-7.00 (2H. m). 7.28 (IH, 
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m). 7.37 (2H, d, J=8.8 Hz). 7.53 (2H. d. J=8.8Hz). 7.60 (IH, d, J=8.0 H 
z), 7.71 (IH, m), 8.00 (IH, m), 8.59 (IH. m). 
IR (ATR) cr': 1585, 1484, 1434. 1321, 1147, 817. 
mp: 171-172 *C. 
MS m/z: 380(M*+H). 

Anal, calcd for C.jH.jClFjNOjS: C 56.923;; H 3.18%; N 3.693;; S 8.44%; 
CI 9.33%; F 10.00%. Found: C 56. 76%; H 3.19%; N 3.77%; S 8.55%: 
CI 9.27%; F 10.02%. 

Fab-MS: 380.0309 (Calcd for C.jH.jClFjNOjS: 380.0324). 

13 6: 2 - [ [ (4-^PP7xii;i/) - (2. 5-iyy 



unyx=L)V) 5^:t] - (2. 5-v7;i/:tD7xn;i') ^5^JI/] -3-)^^)l^ 

^x5^;i/=5:i) miit^<^ (35ing, zb%)^m^^^^tLxmrc. 

'H-NMR (400 MHz. CDClj) 5: 2.36 (3H, s). 6.18 (IH. s), 6.89-7. 02 (2H, 
m). 7.17 (IH, m), 7.37 (2H. d, J=8.4'Hz), 7.46 (IH, d, J=7.2 Hz). 7.53 
(2H. d. J=8.4Hz). 8.06 (IH, m), 8.53 (IH. d, J=4.0 Hz). 
IR (ATR) cr': 1571. 1477. 1321, 1151, 1080. 816. 
mp: 142-143 "C. 
MS m/z: 394(M*+H). 

Anal, calcd for C.jHi.ClFjNOjS: C 57.94%; H 3.58%; N 3.56%; S 8.12%; 
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CI g.OOSK: F 9.65X. Found: C 58.03X: H 3.66!i;: N S.TSX: S 8.123!: CI 9.13!!;: 
F 9.59X. 

MMM 13 7: 2- [ [ (4-^Da7xz:;i/) - (2. 5-^7 



1 3 5 tmm(D:^mz^ o , mmm 129 Ti#^nfc 2 - [ [ ( 4 - ^ 

PD7x-;i/) ^;^-] - (2, s-v'^ji'^ta^x-;!/) -5-p^5";i/ 

tfU v>ck0^^b> ^IHIt^tlOl mg, 73a;)$:Mfe0f^*^(L:bTf#fc. 
'H-NMR (400 MHz, CDCI3) 6: 2.33 (3H. s), 5.89 (IH, s), 6. 88-7. 01 (2H, m), 
7.37 (2H, d. J=8.8Hz), 7.48-7.56 (2H, m), 7.53 (2H, d, 1=8. 8Hz), 7.99 
(IH, m), 8.42 (IH. s). 

IR (ATR) cr': 1574, 1477. 1319. 1147, 1093. 822. 
mp: 159-160 "C. 
MS m/z: 394 (MHH). 

Anal, calcd for C.gH^ClFjNOjS: C 57.94X; H 3.58«; N 3. 56«; S 8. 12«: 
CI 9.00X; F 9.56a;. Found: C 57.88X; H 3.6IS;: N 3.68!«; S 8.27S!: CI 9. 11!K: 
F 9.70%. 

13 8: 2 - [ [ (4-^Pa7x:i;U) 7>;U^>r:jU] - (2. 5-y7 
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s^x5^;u=3:i) ^E^b^tj (uomg. m)^m^m^^nti.xnti, 

'H-NMR (400 MHz. CDCI3) 6 : 2.36 (3H. s). 5.88 (IH, s). 6.88-7.02 (2H. 
m). 7.09 (IH. d. J=5.2 Hz). 7.37- (2H. d, J=8.8 Hz). 7.41 (IH. m). 7.52 
(2H. d. J=8.8Hz), 7.97 (IH. m). 8.43 (IH, d. J=5.2 Hz). 
IR (ATR) cm-': 1600. 1484. 1322. 1149. 1080, 827. 
mp: 116-117 "C. 
MS m/z: 394(M*+H). 

Anal, calcd for C.jHmCIFiNOjS: C 57.94!i;; H 3.58X: N 3.56X; S 8. 12X: 
CI 9.00!i;: F 9.65!i;. Found: C 57. 80«: H 3.66X: N 3.72!^: S 8.29*; CI 9.05«; 
F 9.71!li. 

I^JI^J 13 9: 2 - [ [ (4-^PP7x-;i^) 7.)VTi>:=.)V] - (2. 5-^7 



1 




□ □7xr;U) - (2. 5-v7;i/:tD7x-;U) ^5"Jl/] - 3 -pC h + 

'H-NMR (400 MHz. CDCIj) 8 \ 3.72 (3H, s). 6.62 (IH. s), 6.90-7.04 (2H, 
m). 7.09 (IH, m). 7.24 (IH. m). 7.35 (2H. d. J=8.8 Hz). 7.53 (2H. d, J=8. 
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8 Hz), 8.18 (IH, m). 8.30 (IH, m). 

IR (ATR) cm-': 1576, 1491. 1429, 1323, 1281. 1147. 796. 

mp: 184-185 *C. * 

MS Bi/z: 410 (MHH). 

Anal, calcd for C.jH.^ClFjNOjS: C 55.68X: H 3.44!li: N 3.42!i;: S 7.82X: 
CI 8.65X: F 9.27!I5. Found: C 55.68X; H 3.458;; N 3.60X; S 7.98X: CI 8.74X: 
F 9. 23!K. 

14 0: 3-7'j;i/:t^y-2- [ [ {4 uny 
;u] - (2. ^-vy)V-tuy:LZ.)V) ^5^;^] bf'Jv> 



-2 - [ C U-!7UU-7x.^)V) - (2, 5-v7;i/:rP7xn;i/) p< 

tf'J>'>J:0^s£b, X^/-)\^^Kf^^itLX. mUt"^^ (135ing, 8 

'H-NMR (400 MHz. CPCI3) 5: 4.38 (IH. m). 4.46 (IH, m), 5.29 (IH, dd. J= 

1.2. 10.4 Hz), 5.35 (IH, dd, 1=1.2, 17.2 Hz), 5.93 (IH, fa), 6.68 (IH. s). 
6.91-7.04 (2H, m). 7.08 (IH. m). 7.22 (IH. dd, J=4.8, 8.4 Hz), 7.34 (2H, 
d, J=8.8Hz). 7.53 (2H, d. J=8.8 Hz), 8.17 (IH, m), 8. 31 (IH, m). 

IR (ATR) cm'': 1577. 1493. 1319. 1 151. 822. 

mp: 119-120 V. 

MS m/z: 436 (MHH). 

Anal, calcd for CjiH.gClFjNOaS: C 57.878;: H 3.70X: N 3.21ii;: S 7.36S;; 
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CI 8. 13X: F i.12%. Found: C 57. m; H 3.758;: N 3.37!i;; S 7.518;; CI 8.20X: 
F 8. 73%. 

14 1: 3- [ [ (4-^Pa7x::i;U) - (2. 5-i?y 



pp7x;i;u) - (2, 5-v:7^;fo7x-;i') ^5^;i/]i^'J'::^>J:0 

1) ^lE^b-^!^ (llSmg, %m ^5:^feH-^^<!:LT#/i. 

'H-NMR (400 MHz. CDCl,) d: 5.68 (IH. s), 6.91-7.07 (2H. m), 7.34 (IH, 

m), 7.40 (2H, d, 1=8.4 Hz). 7.57 (2H, d. J=8.4 Hz), 7.76 (IH, m), 8.04 

(IH, m), 8.53 (IH. d, J=2.0 Hz), 8.59 (IH. m). 

IR (ATR) cm-': 1574. 1491. 1421. 1327. 1144, 816. 

mp: 130-131 t:. 

MS in/z: 380(M^+H). 

Anal, calcd for C.gH.iClFjNOjS: C 56. 92!!;; H 3.18X; N 3.69X; S 8.44%; 
CI 9.33%; F 10.00%. Found: C 56.87%; H 3.16%: N 3.74%; S 8.51%: 
CI 9.34%; F 10.00%. 

%im\ 14 2: 4- [ [ (4-^PP7x^;i^) 7.)\^it^~)V\ - (2. 5-v7 
;U;j-P7xii;i^) :^'J-M \i')=yy 
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^)\^] tf'J>'> (75 mg. 0.34 mmol) ^i^'fb5^:t-;Kl.O ml) t^filLfc^tC, 

^(^3i^tSr-:/^^;^3J-^;^A75 H (5 mi) \zmM\^. 4-^ou^>My^:t 

-;K74 Bg, 0.51 moDt^^tl'J'yA (281 mg. 2.04 mmol) Sr^^HB^T 

(50 ml) ^iPA, iin^7K<J:»:ftit7KTgfe^^Cc «S$:ffiiti?Ti^^->':5A 

@^^X5";i'=l:l) fC#L. ^IB^t^tl$r^tl^i^tlS:#feo 

(12 ml) -tt 'J7x>i?AN7>^X'7AE7K?ntl(60 

mg) ^£JP^, 3 0%3im«^7K (6 ml) ^ia^X. 6 smmimLTz, Rft- 

7^- (^^-9-> : g^^X5^;U=4: 1-1:1) xmniyXmUt'^^ (51 mg. 39*) 

'H-NMR (400 MHz, CDCI3) 5: 5.64 (IH. s), 6.91-7.06 (2H. m). 7.40 (2H, d. 
J=8.0 Hz). 7.45 (2H. d. J=4.8 Hz). 7.58 (2H. d. J=8.0 Hz), 7.70(1H. s). 
8.61(2H, d, J=4.8 Hz). 

IR (ATR) cm": 1595. 1493, 1315, 1147, 1082, 823. 
mp: 126-127 r. 
MS m/z: 380 (MHH). 
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Anal, calcd for C,gH,jClFjNOjS: C 56. 928;; H 3. 18X; N 3.693;; S 8.445K: 
CI 9.33X; F 10.00«. Found: C 56.66X; H 3. leX; N 3.83!i;; S S.SSX; 
CI 9.32!«; F 9.99X. 

mmm 143: 2- [ [ (4-^na7xn;i/) - (2. 5->^7 



^Sfi^^Jl 3 5<i:l^1ll(D:;^StCcfcO, UMl 3 4T#6.nfe2- [ [ (4-^ 

5:1) L, ^tBfb-^i^ (Tlmg, %1% JR*tt##M2 3 : 5- [ (2. 5->?7;U 

'H-NMR (400 MHz. CDCI3) 6 : 5.65 (IH. s), 6.93-7.10 (2H. m). 7.43 (2H, d, 
J=8.8Hz). 7.61 (2H. d, J=8.8 Hz). 7.73 (IH, m). 8,90 (2H, s). 9.21 (IH, 
s). 

IR (ATR) cm-': 1560, 1490. 1141. 1080, 825. 
mp: 136-137 "C. 
MS m/z: 381(MHH). 

Anal, calcd for C.jHi.ClFjiW: C 53. 62!«: H 2.9a; N 7.36S;; S 8.42«; 
CI 9.31X; F 9.98!i;. Found: C 53.64!!;; H 2.8351;; N 7.44!«; S 8.61!i;; CI 9.34X; 
F 9.96X. 

mmm l 4 4 : 3 - C [ {4-'^noyx.:i)\^) - (2. 5-i^y)\^^n 
7x-;U) -4-bFD^->^P>t>-2-:t> 
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2, 5->?7;U:tO^>X7>/|/xt H (109 ti\, 1 mmol), 4-tKP=*^'>^ 
■7UX162 mg. 1 minol), 4 -^□□5^:t7xy-;i' (144.6 mg, 1 mmoDOX 
(4 mD^fStC^tar, mm (60 mg. 1 ininoOit!Uv> (80.5 /il, 

-;p«#-r^«i:^i5'fb'&ti (345 mg, sm^^^mwtvxntco 

'H-NMR (400 MHz. CDCl,) 6 : 6.16 (IH, s), 6.95-7.12 (3H, m), 7.24-7.27 

(IH, m). 7.27 (2H, d, J=8.8 Hz), 7.32 (IH, t, J=7.6 Hz). 7.43 (2H, d. J= 

8.8 Hz). 7.56 (IH, m). 7.94 (IH. dd, 1=1.6. 7.6 Hz). 

IR (ATR) cm-': 1668. 1620. 1481. 1194, 818. 

mp: 146-147 

MS m/z: 431 (MHH). 

MMM 14 5: 3 - [ [ (4-^aa7xrjU) ;^Jl//tx-Jl/] - (2. 
)l^oyjL=.)V) ^^;U] -4-^h=^v^Opt>-2-:t> (Ib^tlA) 

3- [ [ (4-^aa7xzi;i/) 7.)Vt^:=-)U] - (2. 5 -':/7;U^P7x~ 
;i/) -2-;< h^v^D>>-4-:t> «b^^l^B) 




3- [ [ (4-i^OD7x-;i/) - (2, 5 - v7;U?fO 7xx;P) 

-4-t KP4^->i7D;<>-2-;r> (118 mg, 0.274 mmol) ro^>if> 
(10 : 1) mmiZ^U-V2N[-^))^^)\^'y*J)V-J7V:^^>0)^ 
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+1t>M (0.41 ml, 0.822 mmol) ^W^^\zm^. ^ i^iZS^f^l^WLfz, m 

Z.n^:^^J-)V (12 ml) \zmn\^. 3 0%jijt^b7K^7K (6 mi), -t^U:/ 
x>mA7>^::^'^Aia7KfniJ(60 ing)«rj!lP^T, 20nf^W^htzo Kim.\Z 

- (^++l-> : gf^X5"Jl'=5:l-3:l) T^S^LT, immt-^m (22 mg. WX) 
S:tf«^i:LT. S;^c®tt{b^tl (9.0 mg. l%)\t^^-^>ti^bm\:^'^XB^ 
mWtLX%tzo l^itiM^i^tiNOE (nuclear Overhauser effect, 1^^- 

N O E ^tmS'J $ tl-r\ V 7 P ^ >-tf 6 ^7K^ <h (D PpI N O E /O^'tSili] 

- (2. 5-v7;W:*-D7x-;U) p^^";!/] -4-;* K=^^->^ap<>-2-:t> 

(^k^i^A) , @mb-&t)^3- [ [ (4-^oD7x-;i/) - 

(2. 5-i^7;i/:rP7x-;U) p^^;i/] -2-/ h^r'>^Dp<>-4-:f> 

'H-NMR (400 MHz, CDCI3) 6: 4.13 (3H, s). 6.39 (IH, s), 6.88 (IH, m), 6. 

98 (IH, m), 7.3-7.4 (2H. m). 7.43 (2H. d. J=8.8 Hz). 7.58 (IH. m), 7.70 

(2H, d, J=8.8Hz). 7.73 (IH, m), 8.09 (IH, m). 

IR (ATR) cm-': 1726, 1606. 1493. 1360, 1184, 1085. 768. 

mp: 178-179 X:. 

MS m/z: 477 (MHH). 

Anal, caicd for CjjHisClFjGjS: C 57.93X: H 3. 17X; S 6.72ii;: CI 7.43X; F 7.9 
71 Found: C 57. 59X; H 3. 14X; S 6.85X; CI 7.52X; F 8.01X. 
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FAB-MS: 477.0393 (Calcd for CijH.jCIFjOsS: 477.0375). 

'H-NMR (400 MHz, CDClj) 6 : 4.23 (3H, s). 6.54 (IH, s). 6.89 (IH. m), 6. 
96 (IH, in). 7.41 (2H. d, J=8.4Hz), 7.4-7.46 (2H, m), 7.63 (IH, m). 7.73 
(2H, d. J=8.4Hz). 8.02(1H, m). 8.14 (IH, dd, 1=1.6. 8.0Hz). 
IR (ATR) cm"': 1621, 1565, 1461, 1384. 1 141, 980. 
mp: 162-163 "C. 
MS m/z: 477 (M*+H). 

FAB-MS: 477.0366 (Calcd for CjjH.eClFjOsS: 477.0375). 

2 4 : 2- [ (te r t -Zf h^i^tl)Vt^=.)V^=¥'y) - (2. 5-x7 



2, 5->'7^:tP^>X7;i/xt K (164 ti[, l.SmiBol). 1-/5^;U^> 
(132 mg, 1 mmol), v- t e r t -Zf^JVi^^—ii^^—h (252 

1.1 msio\)(D7-\r.h:=.h^))m mDmm^^uT. 2 ommm^vtzo * 
mg, m)^B^mi^tvx%rco 

'H-NMR (400 MHz, CDCI3) 6 : 1.45 (9H, s). 3.86 (3H, s), 6.9-7.0 (2H, m), 
7.12 (IH; s), 7.22-7.35 (3H, m), 7.45 (IH, m). 7.77 (IH, d, l=8.0Hz). 
IR (ATR) cr': 1733. 1492, 1270, 1257, 1137, 852. 
mp: 163-164 "C. 

MS m/z: 375 (M*+H). 

2 5 : 2- [ (t e r t-yH=lF->;t7;U7t^-;U^^'» - (2. 
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2. 5-'yy)l'^u^>X7)i'y'\i\^ (327 3 mmol), 5-^DP-l- 
;^^JV^=.^'/--)i' (187 ug, 2 iranol), t e r t -y5^;W>?:^J-4^^-- h 
(504 pLl, 2.2 ininol)(^Tirh::ihU;K6 DiDM^^^ar, 2 OB#rsm^L./c, 

2mg, 66X)^efe@#:«J:UTt#&. 

'H-NMR (400 MHz. CDClj) 6: 1.48 (9H. s). 3.67 (3H, s), 6.88-7.1 (4H, m). 
7.39 (IH. m) 

IR (ATR) cr': 1739, 1496, 1257. 1149. 1080, 858. 
mp: 125-126 t:. 
MS m/z: 359 (MHH). 

##^J 2 6 : 2- [ (2. 5->^y)Vtuyji:z)V) -bHa=^->^^JU] 5^7 



2 -yP^r^TV-Jl/ (180 Atg, 2 inn)0l)©T-h7b HP7^> (10 inl)?§?^ 
H> -78t:T, n-:/5^;UU^':7A (1.40 ml, 2.2 mmol) <&}g5Tt 1 O^^ftmHib 
fet^t, 2, 5-v7;i/;*-P^>X7;i/xt F (238 mI, 2. 2 mmoD^JaA, m 
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8 mg, m)^tii^^ntLxnrzo 

'H-NMR (400 MHz. CDCip 6: 3.77 (IH. d, J= 4.0 Hz). 6.33 (IH. d. J= 4.0 
Hz), 6.95-7.10 (2H. m), 7.24 (IH. m). 7.34 (IH, d. J= 3.6 Hz). 7.75 (IH. 
d, J= 3.6 Hz). 

IR (ATR) cr': 3224. 1489, 1238. 1172. 1128. 818. 
MS m/z: 228 (MHH). 

2 7 : 2- [ it e T t-^h^i^tl)\/t^ZL)V^^iy) - (2, 

;U:j-a7x:i;i/) ^^^M -i -(4-;>^ h=^'>7x:i;u)- iH-^>y-r$y 



HeO 




2, 5->'7Jl/:tD^>X7;UxbK (327 lil, 3 mmol). 1- (4-^h^ 

v:7x-;i/) (348 mg, 2 inmol)> v- t e r t -^"^Jl^-Jtl-t^ 

T>-h (504 Ml, 2.2 ininol)<D7-feh:ih'j;K6 oiDigjKSr^ST. 20mmm 

=5:1-1:1) \zj:vmmLm^it'^m aum, m)^m^mntLxmzc 

'H-NMR (400 MHz. CDCI,) 5: 1.40 (9H, s). 3.86 (3H, s). 6.76 (IH, s). 6. 
90-7.00 (4H. m), 7.02 (IH. s). 7.11 (IH, s), 7.26 (2H. m). 7.33 (IH. m). 
IR (ATR) cm-': 1741. 1513, 1494, 1243, 1155, 858, 835. 
MS JiA: 417 (MHH). 
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14 6: 2- [ C (4-^uayx.=.)U) 5^:^] - (2. 5-i^y)U^n 




'XI., 

#3t^?iJ2 4T#e>nfc2- [ (ter t H=^'>*;i/fc;U:^-^-» - (2, 
(204 mg. 0.545 mmol) tChU7;U:tDi^i? (2.0 ml)$:SPA. 3 O^^-ral^iafrT 

c:(DM^mfb5^^-;i^ (1.0 m\)\zmm\^. \mo'J^^)V^)i'h7^Y-^ 

M^>'P^5=-;1/4^;UA75 H (5.0 inl)«i^b. 4 □ □^>-fcr>5^:t- 
;U (118 mg. 0.82 mmol), Wi.mti^)^h, (451 mg. 3.27 mmol) SriPAT, 5 Ot: 
■r2l^rBl«i^Lfe, ^ia^T-SfcSLfc©-^. x^jl/X-xJU (60 mD^&JPAT, 

ymmiytzo zn^i^^):f3yj]^^UThifyy^- (^+1i-> : e^i?X5^;i/=10: 

1-5:1) Tl^KLT, i^mt^^ (195 mg, 89!i;) SrMfetS4^t!Kt LT^#fc, 

'H-NMR (400 MHz, CDClj) 6: 3.67 (3H, s), 5.91 (IH. s). 6.87-6.93 (2H. 

m). 7.19 (2H, d, J=8.8Hz). 7.27 (2H. d. J=8.8Hz), 7.25-7. 33 (3H. m), 7. 

60 (IH, m), 7.85 (IH. m). 

IR (ATR) cm-': 1492. 1388, 1238, 193. 820. 

MS m/z: 401 (M*+H). 

m^^M 14 7: 2 - [ [ (4-^PD7xX;i/) - (2. 
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P^m2 5l!n<bnrz2- [iter t -yh4^->;^7;i/fc;i/:t^i/) - (2, 
-)V (404 mg, 1.13 mmol) \Zh^Jy)i^tamm (10 mO^iP^, 3V^mM\Z 
btz. 

ip^, m^izxnmrmi^vrco Ki>m^M!£TmmL. mmz'y:t^D->^i}\\ 
^■^i^\zmzT^Biytz, 

M^v^5";U3i^;i'A7= H (5.0 mDH^jSL, 4 -i' o□'>;>-tf>5^:t- 
;^ (244 mg. 1.69 mmol). kM:^'J':>A (936 ing, 6.78 mmol) 5:1)0 AT, 5 Ot: 

V2mmmwi^rc> mMi^rmmLrzot,. xf^;i/x— rju (6o mD^rnxx. 

TMbfc. zn^i^^Jti^JV^a-^hi/^y^- (^=^1t>:Mx5";U=lO: 

1-5:1) -eit®!bT, ^iB^b'&ti (195 mg, zB%)t:m^i^ii^mntbxmrz, 

'H-NMR (400 MHz, CDCI3) 5: 3.57 (3H. s), 5.67 (IH, s). 6.89-6.95 (2H, 
m), 6.97 (IH. s). 7.20 (2H, d. J=8.4 Hz). 7.21 (2H, d. J=8.4Hz). 7.54 
(IH. ra). 

IR (ATR) cm-': 1490. 1473, 1162, 1012. 821. 806. 
MS m/z: 386 (M*+H). 

14 8: 2- [ [ (4-^Da7xX;U) ^t] - (2. 5-97)ltn 
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F 



#%Cf!l2 6T#?)nfe2- [ (2, 5->'7;i/:t0 7x-;i/) -tKD^v^p^ 
^7'/-)V (348 mg, 1. 53 minol) ^ifefk^'^ti:;!^ (1. 5 ml) H^j^b* 1 

?M^>^7^5^>'^J^>'t'A7$ H (10.0 mOfl^^L. 4 -^'□P^>-t:>5^^— 
;i/ (332 ig. 2.3 mmol), ^mtf^J^L. (845 mg, 6.12 imol) SiJPAT. 5 0*0 

1-6:1) nmnLx. miit'^i^ mm, im^m^mvtmntvxnfto 

'H-NMR (400 MHz, CDCI3) (5: 6.04 (IH, s), 6.90-7.06 (2H, m), 7.22 (2H, d, 
J=8.4Hz). 7.30 (2H, d, J=8.4 Hz). 7.15-7.35 (2H, m), 7.76 (IH. d, J=3. 
2 Hz). 

]R (ATR) cm-': 1489, 1475, 1093, 1012, 817, 725. 
MS m/z : 354 (MHH) . 

14 9: 2- [ [ (4-j?aP7xli;i/) ^:^] - (2. S-i^yJUtn 



MeO 
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##^J2 7X'n^nrc2- [iter t h^>/;^7;Ufc;U:t+v) - (2, 
(567 rag, 1.6oiinol) izh^jyJl^^uWM (10 inD^JpA, Sl^fBl^iS 

C:0?5g<&:l<k5^:t->IP (2. 0 ml) im<Di^;<^)V-!i-^)Vh7B.\i^ 

m^. MUizxnmmmwvft. Kmrn^mErmmu ^si3v;f+-»j->^jp 

;U (347 mg, 2.4 mmol), mfktJVOA (1.32 g, 9.6 mo\)^m^X. 5 OX:X' 

zmrmWLtco ^ja^T'MLfcro-^, x^^^px-x^u (go mO^jnAx, 7X 

iilBSLfc, iinS:->U;^y;i/i5'DTh^^7^- ('\^-tf> : I^mx5";i.=10:l- 
5:1) T^iSibT, Xi$'y-;i'a:0iS^^bLT:^S5jb^tl (535 mg. m)^m^ 

m^^tbxmco 

'H-NMR (400 MHz, CDCI3) 6: 3.86 (3H, s), 5.57 (IH. s), 6.8-6.9 (3H, m), 
6.91 (2H. d, J=8.4Hz). 7.00 (2H. d, 1=8.4 Hz), 7.06 (2H, d, J=6.8 Hz), 
7.11 (2H, d, ]=6.8Hz), 7.16 (IH. s), 7.81 (IH, m). . 

IR (ATR) cm': 1513, 1475, 1240, 1037, 821. 

MS m/z: 443 (MHH). 

mmm i 5 o : 2 - [ [ (4-^aP7xx;i/) - (2. 5->>y 

;i/;tD7xr;i/) pcj^ji/] - 1 iH-^>v^^$yy-;i^ (it^m 
A) RZJf-2- [ [ (4-^Da7xx;i/) x;U7^n;i/] - (2. 5-y7;U^ 

□ 7x-;u) - 1-^^)1- iH-^yy-i s,yv-ju nt^mB) 
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IIJS«»ll4 6Tt#e.nfc2- [ [ (4-^DP7x:i;i') - (2, 5- 

>^y)V:tayx=.)V) - 1H-^>V^ =.yV--J\^ (190 

mg, 0.474 miBGl) (D:^^y-)\^ (12 mDigje^lC, -fct 'J :^x>i?A7>^:-':7A 
E7Kfatl(60 ing)S:*P;^. 3 0 %jai?«^7lc (6 mO^jD^T, 1 TiBpFBl^j^b 

^u^h^yy>c- ('\+-tj->: e^sx5";u=6: 1-4:1) X'mmvx. ummt"^ 

m ({b'&tfA) (48 mg. 2i%)^m^^tbX. M^it-^m (it^W) (23 mg. 

m)^B^mi^tvxmzo 

'H-NMR (400 MHz. CDCI3) d: 3.90 (3H, s). 6.14 (IH. s), 6.9-7.1 (2H, m), 
7.26-7.42 (3H, m), 7.39 (2H, d, J=8.8 Hz). 7.46 (2H. d. J=8.8Hz), 7.81 
(IH. d, J=8.0 Hz), 8.16 (IH. m). 

IR (ATR) cr': 1726, 1606, 1493, 1360, 1184, 1085, 768. 
mp: 213-214 "C. 
MS m/z: 433 (M*+H). 

Anal, calcd for C2,H,5ClF.^NjOS: C 58.27X: H 3.49!li; N 6.47X; S 7.41?;: 
CI 8. 19X: F 8;78X. Found: C 58.08X; H 3.62!i;;N 6.53!K; S 7.35SI;; CI 8. lOX; 
F 8. 74H;. 

'H-NMR (400 MHz, CDCI3) 6: 3.35 (1/2*3H, s), 3.78 (1/2*3H. s), 5.52 (1/ 
2*1H, s), 5.57 (1/2*1H. s), 6.78-7.1 (2H, m). 7.2-7.4(7H. m), 7.76-7.95 
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(2H, m). 

IR (ATR) cm"': 1490. 1238, 1054, 820, 731. 
mp: 130-131 "C. 
MS m/z: 417 (M*+H). 

FAB-MS: 477.0646 (Calcd for Ci,H,jClF2N20S: 477.0640). 

15 1: 2 - [ [ (4-;^PD7xn>)l/) X)Vt^-M - (2. 5->?7 



mmmi 4 7i:n^nrc2- i [ (4-^dd7x-;1') ^-t] - (2, 5- 

-y-y jV-tuy x.:z.)V) - i 5 -^oo- iH—r 

(141 mg. 0.37 niinol) <D^^J-)V (12 mD^rSf'. « U :/x>^/nT>^: 
-•^AES7K?Otl(60 ing)^JO^, 3 0 % j§m{b7K^7K (6 inl)<&jD;^T, 64 

m.whti. msm\zmm:L^)v (eo inD^rjp^, z.n^7\^tm^fiWin!'m\y 

J-)Vfi-^^^^if^^X. nUWL-t^ (103 mg, 67X)$:Mfetft^^BtUT#fCo 

'H-NMR (400 MHz, CDCI3) 6 : 3.71 (3H. s). 5.88 (IH. s). 6.93-7.08 (2H, 

m), 7.03 (IH, s), 7.43 (4H, s), 7.98 (IH, m). 

IR (ATR) cr': 1490, 1467. 1313, 1149. 1079, 818, 729. 

mp: 179-180 "C. 

MS m/z: 417 (MHH). 

Anal, calcd for CnH.jCl^FjNjOjS: C 48. 9051;: H 2.93!i;: N 6.71J!: S 7.68X: 
CI I6.99X; F 9.II5I;. Found: C 48.90!i;; H 2.93X; N 6.77!«; S 7.803;: 
CI 17.02!i;: F 9. 19X. 
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^mm 15 2: 2 - [ [ (4->^aP7xnji/) - (2. 5~'Jy 



mmmi4 8-vn^nrz2- [ [ (4-^pp7x-;i/) 5^:t] - (2. 5- 

v7;U;fo7x-;i/) ^5^;H ^TV-)]^ (124 mg, O.SSnunol) Opt^y-JI/ 
(6.0 mDJ^J^fc, -b^:'J7*x>S?7^7>^:^'>AEa7Kfatl (30 ing)^jDA, 

3o%iai!{b7m7K (3 mo^sa^T, 15 mmmt^Lfzc Rjt^mizmmx^ji' 
it^m (91 mg, m)^m^^^^tLTmzo 

'H-NMR (400 MHz, CDClj) 5 : 6.21 (IH. s). 6.92-7.08 (2H. m), 7.41 (2H, d, 
1=8.8 Hz). 7.45 (IH, d. J=3.6Hz), 7.56 (2H, d. J=8.8 Hz), 7.86 (IH, d, 
J=3.6 Hz), 7.94 (IH, m). 

IR (ATR) cr': 1488, 1319. 1149, 1076. 817, 727. 

mp: 163-164 

MS m/z: 386 (MHH). 

Anal, calcd for C,aH,oClF,NOjS2: C 49.81X; H 2.61X; N 3.638;: S 16.62X: 
CI 9.19^; F 9.85!i;. Found: C 49.98SI;: H 2.61X: N 3.77!i;; S 16. 60«; 
CI 9.25X: F 9.87!i;. 

15 3: 2- [ [ (4-^DP7x-JU) - (2. 5->?7 

)l^nyx.:z)l) pc^;u] -1- (4 h^'>7x:nj|/) -IH— rsyy- 
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CI 



mmmi4 9Xm^tirz2- [ [ (4-^PP7x^>)1/) - (2. 5- 

i?7;U:ro7x-;U) -l - (4-;»^f=^'>7xn;i/) -1H-^>1/ 

^?>jf./_;Kll8 mg, 0.27 mmol) ®/i5'/-;U (12 mO^S^lC. -btuyx> 
^7N7>^:^'>AEg7Kfntl (60 mg)$:JP^, 3 0%M{l:7jC3^7K (6 mO^jQ;! 

'H-NMR (400 MHz, CDCI,) <5 : 3.89 (3H, s), 5.83 (IH, s), 6.93-7.05 (4H, 
i), 6.97 (2H, d. 1=8.8 Hz), 7.01 (2H. d, 1=8.8 Hz), 7.38 (2H, d. J=8.8 H 
z). 7.41 (2H. d, J=8.8Hz). 8.15 (IH, m). 
IR (ATR) cm-': 1513. 1492, 1332. 1155, 836. 
mp: 150-151 "C. 
MS m/z: 475 (M*+H). 

Anal, calcd for CjjH.tCIFjNiOjS: C 58. 13X: H 3.61X: N 5. go*: S 6.75S5: CI 7. 
47!i;: F 8.00!!!. Found: C 58.09!!;; H 3.51X; N 5.99!!;; S 6.88X: CI 7.48X: F 8. 
06X. 

p^M 2 8 : 5- (/5^JUX;U;j^-;i/) -i-^>^y-;i/ 



5- (^^^JU^^^) - l-^>^y—)V (682 mg. 5.08 mmol) (D-y^na^ 



o 
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(25 ml) mW.\ZZ-iPUomcM.%W. (2.10 g. 12.2 mmol) SrllD;^^iat 

> : p<^/-;i/=19 : lj^fflg|5cfcOt#/i5^®S:Mffili$SL. ^IBfb^#J (517 mg, 
3.11 mmol. 61 %) ^M^^^^ntLxmc. 

'H-NMR (400 MHz. CDCl,) 6: 1.50-1.67 (4H, m), 1.84-1.94 (2H. m). 2.90 
(3H. s). 3.03 (2H. I. J = 8.0 Hz). 3.68 (2H. I, J = 6. 1 Hz). 

2 9 : 5- (:^^Jl7.)Uts:z)\^) ^>^±-JV 



5- (^^)V7.)Vyt^z:-M - l-^y^^ J-)V (344 mg. 2.07 mmol). 

(0.441 ml, 6.21 mmol) mSh^):L^)V7^> (1.15 ml. 8.28 
ml) (Di^i^UU^^y (15 ml) mmz^X:\ZXE.m\\:M^\i^}Vy^^ (659 m 

g, 4.14 mmol) m^\zxz^fmw\^rc. Kmm^7]^\zxm^'ik. 
m^MMmi-h^j^Aizx^mi'. ^m^mzm^^Lrc #e>nfc^ 

fc5^®i^MiEML, m^W:^^ (183 mg, 1.11 mmol, 54 %) ^^^^^mn 
t {.xntco 

'H-NMR (400 MHz, CDClj) 6: 1.76-1.97 (4H, m). 2.55 (2H, t. J = 7.1 Hz). 
2.91 (3H. s), 3.04 (2H, t, J = 7.8 Hz). 9.79 (IH. s). 
##«SJ 3 0 : 1- (2. 5-yy)V^ayx.:iM -5- 

- 1 -^y^y-)V 



l-Zfn^-2. 5 ->?7;U:tP^>if> (0.151 nl. 1.34 mmol) (Dy'hy 
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\z\^ayy> (5ml) mm^-imzX^WL, n--:rf-)V^)^^h(0^^^> 
mW. (0.843 ml, 1.34 minol) ^MfLtc. ^l^>>U^m^-nX:\ZX ^ - (^5^;UX 
;W7js-;U) Ky^i'-)V (183 mg. l.ll mmol) (D^Y-y\iY-uyy> (5 ml) 

=1 : imta^^Kimz^m^mmmmu ^iE^b^% die mg. 0.42 mmoi. 37 

%) ^mm'^mntLxntc. 

'H-NMR (400 MHz. CDCl,) d: 1.49-1.69 (2H, m), 1.71-1.97 (4H, m). 2.89 
(3H, s), 3.01 (2H. t. J = 8.1 Hz). 5.02 (IH, t. I = 6. 2 Hz). 6.88-7.01 
(2H. m), 7.16-7.22 (IH. m). 
MS m/z: 296 (MHNH4). 

3 1 : 1- (2. 5-i^7;i/:t-0 7xX;i/) -5- (y^^JVX}Vts=.}V) 



1- (2. 5-iyy)l-tuyx.ZL)l) -5- (;^^)V7.)l'-t^^)V) - 1 
^/-}[^ (278 mg, 1.00 mmol) <D'yi7na:A^> (5 ml) mmz. oriwThU 
X5^;i/75> (0.209 ml, 1.50 mmol). :k^^XMit^^>XJ\/ts::i)\^ (0.115 ml. 
1.50 mmol) ^JD^. ^WZXiV^mMWhrc. R^rg^#l€:g&^PSt7KtCTifc 

^X5";i/=l : liitb^ckO^f/c^ia^MiEMb, ^le^b'&tl (278 mg. 0.78 m 

moi, 78 «) ^m^m'^mmtLxmc. 
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'H-NMR (400 MHz, CDCls) -^: 1.48-1.71' (2H, m). 1.85-1. 98 (3H, m), 2.03-2. 
13 (IH. n), 2.90 (3H, s), 2.90 (3H, s). 3.02 (2H. I, J = 7.8 Hz), 5.82 
(IH. dd, J = 8.6. 5.1 Hz), 7.01-7.19 (3H, m). 
MS id/z: 374 (MHNH4). 

nmm i 5 4 : 1. 4-v7;i/^P-2- [1- [ (4-/ h^y7xr:;i/) X 
;i/4^-;u] -5- ^>^M /^>-tf> 



1- (2, Z-i?y)Vtuyx.ZL)V) -5- {^^)VX)Vt^=.M ^>^;u= 
i^^y7.)V-t^i—h (139 mg, 0.39 mmol) <DN, N-v'^f^JUTl^il/ATS K (2 
ml) A-^h^'y^>My^^--)V (0.058 ml, 0.47 mmol), 'A^^-J: 

mmtJ^J^A (81 mg, 0.59 mmol) MA, MmzXimmmt^Lito RJtsM 

t#en^c^?s<£/^y-;i/ (2 mO izmMh. ox:\zx^^v> (ti^joj^^ 

;i/:t=^V^:yiJ-;|/7 7-h=l>/'^'^>K, 2KHSO5 KHSO4 KjSO^) (480 mg, 0.78 m 

moi) (2 ml) mm^iiQ^tzo Kjt^m^^^^^^Siizxzmmmtom. vi^o 
n^^>^tu^7K\zxm^Lrzo ^mmmT^mti'h'jK^Aizx^mL. 

-"rMZXm^m. mmit^!^ m mg. 0.20 mmol, 51 %) Srefeti^* 

'H-NMR (400 MHz. CDCI3) 6: 1.34-1.52 (2H. m). 1.79-1.95 (2H. m). 2.05-2. 
16 (IH. m), 2.42-2.52 (IH. m), 2.87 (3H. s). 2.92-2.99 (2H. m). 3.85 (3H. 
s), 4.48 (IH, dd. J = 11.0. 2.9 Hz), 6.80-6.89 (IH. m), 6.87 (2H. d. J 
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= 8.8 Hz). 6.94-7.00 (IH. m), 7.19-7.25 (IH. m). 7.51 (2H, d, J = 8.8H 
z). 

IR (ATR) cr': 2951. 1595. 1496. 1271. 1132. 1084. 1022. 970. 
Anal. Calcd for CuHuFASi: C, 52. 76; H. 5.13: F, 8.79. Found: C. 52.57: 
H, 5.13: F, 8.71. 
MS m/z: 433 (MHH). 

mmm i 5 5 : 1. 4->?7;i/:j-a-2- [5- -1- 



m^mi'b ^hn%<^1jWC^^. 1- (2, 5-v7;i/:tP7xn;U) -5 
- ^y^)\/^:^^y7.)\/t^i—Y (127 mg. 0.36 mmol) 

t5^^7xy-;i' (0.037 ml, 0.36 mmol) ^IB{b-&tl (83 mg, 0.21 m 

mol, 58 !^) ^afe)|!»*iUTt#^Co 

'H-NMR (400 MHz, CDCl,) 6: 1. 34-1.52 (2H. m). 1.79-1. 97 (2H. m). 2.07-2. 
20 (IH, m). 2.44-2.55 (IH, m). 2.87 (3H, s). 2.90-3.01 (2H, in), 4.51 (IH, 
dd, ] = 10.9. 3.6 Hz), 6.75-6.84 (IH, m), 6.92-7.00 (IH, m), 7.19-7.27 
(IH, m), 7. 38-7. 46 (2H, m), 7. 55-7.65 (3H, m). 
MS m/z: 420 (MHNH4). 

HM^J 15 6: 1. 4-v7^^P-2- [1- [ (4 -^^;U7x-;i/) 

/!>-;[/] -5- (p^5";u7>;u4^::i;u) ^>5";i^] ^>-if> 



HJS^^Jl 5 4,!:[i]t^(D:&fe{Cj;0. 1- (2. 5 - v7;i/:f D 7x-;l/) -5 
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- i:^^)l^7.)V-^:^M ^>^)\^=/^^>7.)\^^i—[- (139 mg, 0.39 mmol). 
tp - h)V:Lyf-t-)V (58 mg, 0.47 mmol) Srffl^i. WXS.\t-^m (65 mg, 0.1 
6 mmol, 40 %) ^6fel»5|?<!: LT#fc. 

'H-NMR (400 MHz. CDCl,) 6: 1.33-1.51 (2H. m). 1. 77-1.96 (2H. m), 2.03-2. 
16 (IH, m), 2.37-2.51 (IH, m). 2.40 (3H, s), 2.87 (3H, s). 2.90-3.00 (2H. 
m). 4.49 (IH. dd. J = 11.1, 3.8 Hz), 6. 79-6.88 (IH. m), 6.94-7.02 (IH, 
m). 7.19-7.26 (IH, m). 7.21 (2H. d. J = 7.8 Hz), 7.48 (2H, d, J = 7.8 H 
z). 

IR (ATR) cm"': 2943, 1597, 1498. 1269. 1142. 1084, 957, 868. 
Anal. Calcd for C.sHjjFjQ^Si: C, 54.79; H. 5.32; F, 9.12. Found: C. 54.67; 
H, 5.30; F. 9.10. 
MS m/z: 417 (M'+H). 

mum 15 7: 2- [1- [ (3-^PP7x:i;i/) 7.)]^t^zL)V\ -5- (p^^ 
)V7.)VitsZ.)V) ^y^M -1. 4->?7;i/:tO^>'if> 



mmmi 5 4tmmoy]m\z^K). i- (2. 5->^y)i:toyx.=.)i) -5 

- (:^^)V7.)V^^)V) ^>^)\^=;f'^>X)l7i^i—h (127 mg, 0,36 mmol) 
t^-^uu^y^y=J-'t-)V (0.041 ml, 0.36 mmol) UUit^^ (6. 

3 mg. 0.014 mmol. ^ %) ^^MH^tLxntz. 

'H-NMR (400 MHz, CDClj) 6 : 1.34-1.54 (2H, m). 1. 79-1.97 (2H. m). 2.08-2. 
21 (IH, m), 2.41-2.56 (IH, m), 2.88 (3H. s), 2.90-3.03 (2H. m). 4.51 (IH. 

dd. J = 10.6, 3.4 Hz). 6.78-6. 90 (IH, m). 6.95-7. 06 (IH. m). 7.19-7.29 
(IH, ra). 7.36 (IH, t. J = 7.8 Hz), 7.49 (IH, d. J = 7. 8 Hz), 7.55 (IH. d. 

J = 7.8 Hz). 7.56 (IH. s). • 
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MS m/z: 437 (MHH). 

mi&m 15 8: 1, 4->?7;i^:ta-2- [1- [ (3 -;>C5^;U7xr:;U) 



^SS^ryi 5 4<!:|pI^®;&S{IJ:0, l- (2, 5 ->'7;U^P7x-;1.) -5 
- ^>=^)l=/^^>7.)V-!i^i—h (127 mg, 0.36 mmol) 

<i:m- h;i/X>5'^-;i/ (0.043 ml, 0.36 mmol) mUt^^ (26 mg.. 

0.062 mmol, 17 X) ^B^B^tLxmzo 

'H-NMR (400 MHz. CDCI3) <5 : 1.33-1.52 (2H. m). 1.78-1. 96 (2H. m), 2.03-2. 
19 (IH. m), 2.34 (3H, s). 2.39-2.51 (IH. m). 2.87 (3H. s). 2.91-2.99 (2H. 
m), 4.50 (IH, dd, J = 11.0, 3.4 Hz), 6.78-6.86 (IH, m), 6.93-7.02 (IH, 
1), 7.19-7.33 (2H, m), 7.36-7.44 (3H, m). 
MS m/z: 417 (MHH). 

15 9: 1. 4-y7;U^D-2- [1- [ (3 -p^ h^y7x:i;U) 7. 
;1/:;!n-JU] -5- (^^)V7sJV^:z.)V) ^>^)l^] ^>if> 



HM^yi 5 4<hiWIi^O:^ftHcbO, 1- (2, 5-':^7JU;i-P7x-;i/) -5 
- (;^^;i/XJU5i^-;U) '<>5'>'U=^:$'>;^>'U3}^:^— h (127 mg, 0.36 mmol) 
«h3-^ h+'>'^>-tf>5'^-;U (0.044 ml, 0.36 mmol) ^rfflt^, WBit^^ 
(25 mg, 0.059 mino I, 16!!;) ^SfeJf^^Jl^ t LxTttfco 

'H-NMR (400 MHz, CDCI3) 6: 1.34-1.51 (2H. m), 1.79-1. 95 (2H. m), 2.06-2. 
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18 (IH, Di), 2. 42-2.52 (IH, m). 2.87 (3H. s), 2.90-3.00 (2H, m), 3.75 {3H. 
s), 4.52 (IH. dd. J = 11.5, 4.6 Hz). 6.80-6.87 (IH. m). 6.94-7.01 (IH, 
m), 7.05 (IH. s). 7.10 (IH, d, J = 8. 1 Hz). 7.21 (IH. d, J = 8. 1 Hz), 7. 
21-7.29 (IH, m), 7.32 (IH, t, I = 8. 1 Hz). 
MS m/z: 433 (MHH). 

16 0: 1. 4-'y7)V^a-2- [1- [ (4 -7;i^:tP7x^;i^) X 

-5- (^^;I/XJU:Jn-;|/) ^y^M ^>-tf> 



SIM^Jl 5 4t|pI^(7):^fe{'J:0, 1- (2, 5-i?7;l/:fn7x-;i/) -5 
- (^5^;i'XjU5i^-;i') ^>5^;i/=;<^>X;U3}N-f-h (127 mg, O.Se mmol) 
<fc4-7;i/:ta^>-ti>5"^-;U (0.038 ml, 0.36 mmol) TOfb^tl 
(35 mg, 0.083 mmol, 23 «) ^^^Wt%h\^X%rc. 

'H-NMR (400 MHz. CDCI3) 5: 1.38-1.53 (2H, m). 1.82-1.97 (2H. m), 2.08-2. 
20 (IH, m). 2.47-2.57 (IH, in), 2.88 (3H, s), 2.92-3.02 (2H, m), 4.50 (IH. 
dd, J = 11.0, 4.4 Hz), 6.78-6.88 (IH, m), 6.95-7.02 (IH, m), 7.05-7.13 
(2H, m). 7.22-7. 32 (IH. m). 7.57-7. 64 (2H. m). 
MS m/z: 438 (MHNH^). 

%%m 16 1: 4- [ [1- (2. 5->?7;U:tP7x:i;i^) -5- (^^;i/X 

;^/^J^n;^/) ^y=f-)V\ 7.)\^its-M 7xy-;u 



Il«l 5 4(i:isl^<^;^&{CctO, 1- (2, 5-v7;i/:tP7x->IU) -5 
- (/5=-;p;^;i''f:^;U) ^>5^J^=;;^^>7.;^5i^■:^-h (127 mg. 0.36 mmol) 
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<i:4-pt;U;^7:^h7xy-;U (45 mg. 0.36 mmol) ^IB-ft'&tl (63 mg, 

0. ISmniol. 42%) ^BW^tLXntc. 

'H-NMR (400 MHz. CDCIj) 5: 1.34-1.52 (2H, bi). 1.80-1.93 (2H. m), 2.03-2. 
18 (IH, Di), 2.42-2.52 (IH. m), 2.88 (3H, s), 2.90-3.00 (2H, m), 4.47 (IH, 
dd. J = 10.8, 3.2 Hz), 5.44 (IH, s), 6.78-6.87 (IH, m). 6.81 (2H. d, J 
= 8.8 Hz). 6.94-7.01 (IH, m). 7.19-7.28 (IH, m), 7.48 (2H, d. J = 8.8 H 
z). 

MS m/z: 419 (MHH). 

16 2: 1- [ [1- (2. 5-v7;i/:ta7x^;i/) -5- (p^5^;UX 

jU7}>-;i.) ^>5^;u] x;i/7i>-;u] i-y^u> 



mmmi 5 4tm^o:^mz^K>. i- (2, 5-v7;i/:tn7x-;u) -5 

- (>^^)17.)V-^=.)V) ^>^)l=?^^>7s)\^-^i—h (127 Dig. 0.36 mmol) 
tl - i-y^U>^:t—}V (57 mg. 0.36 mmol) mUt^^ (48 mg. 0. 

11 mmol, 29 %) ^B^B^tLrmco 

'H-NMR (400 MHz, CDClj) 6 : 1.29-1.46 (2H. m). 1.72-1.90 (2H. m). 2.13-2. 
26 (IH, m). 2.29-2.40 (IH. m). 2.83 (3H, s), 2.82-2.93 (2H. m). 4.79 (IH, 
dd, J = 11.3, 3.9 Hz), 6.66-6.75 (IH. m), 6.87-6.94 (IH, m), 7.24-7.31 
(IH. m), 7.45 (IH. t, 3 = 7.6 Hz), 7.58-7. 62 (2H. m). 7.94 (IH. d, J = 8. 
1 Hz), 8.01 (IH, d. J = 7.6 Hz). 8.08 (IH, d, J = 8. 1 Hz), 8.73 (IH, d, 
J = 8. 6 Hz) . 
MS m/z: 453 (MHH). 

16 3: 2- [ [1- (2. 5-->^7>'l/:ta7x:i;U) -5 - (^^'^JIT. 
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mmmi5 4tmm<D:^miz^K}. i- (2. 5-v7;u;ro7x-;u) -5 

- '^>5^;^=^:$'>X;^I^":^-h (127 mg. 0.36 mmol) 

t2-;^)\^tf:fh^>'M (54 ng. 0.36 mmol) ^fflV^, mUt^^ 

(62 mg. 0.14 mmol. 39 ^efel»*<i: l>Tt#fc. 
'H-NMR (400 MHz. CDCl,) 5: 1. 28-1.53 (2H, n). 1.78-1.96 (2H. m), 2.17-2. 
30 OH. m), 2.42-2.53 (IH. m). 2.86 (3H, s), 2.88-3.02 (2H, m), 5.03 (IH, 

dd. J = 11.3. 3.9 Hz). 6. 90-7.04 (2H. m). 7.13-7.20 (IH, n). 7.39-7.47 
(2H. id), 7.50 (IH, br s), 7.90 (IH. br s), 10.08 (IH, br s). 
MS m/z: 443 (MHH). 

16 4: 4- [ [1- (2. 5-v7;U:e-a7x:i;u) -5- (>^;[/X 
;|/4^-Jl/) ^>^;P] 7.;U7ls-;u] tfUy> 



HM^^jl 5 4<i:ll^O:;^}*fCcl:0, 1- (2, S-v'^JU^tD^x-;!/) -5 
- ^>^)V=)^^>7.)lt-i—h (127 mg, 0.36 mmol) 

tA-:^)VtiZfV\i^)i/> (40 mg. 0.36 mmol) €rffl(.\ TO^^-^^ (38 mg. 0. 
093 mmol. 26 51;) ^^Mrt'^tXyXWzo 

'H-NMR (400 MHz. CDCI3) 5: 1. 27-1.60 (2H, m). 1.70-1.90 (2H, m), 2.00-2. 
13 (IH. m). 2.35-2.48 (IH. m). 2.88 (3H. s). 2.90-3.04 (2H. m). 4.56 (IH, 
dd. I = 10.6. 4.3 Hz). 6.78-6. 85 (IH, m). 6.95-7.03 (IH, m). 7.22-7.30 
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(IH. m). 7.45 (2H. d. J = 5.2 Hz). 8.75 (2H, d. I = 5.2 Hz). 
MS m/z: 404 (M*+H). 

l e 5 : 2- [ [1- (2. 5-v7;U:ta7x:::;W -5- 



mmmi s4tmm<^:^m\z^o. i- (2, 5-i^y)u^nyx.=.)V) -5 

- (:^^)l7.)l^:z.)\^) ^>^)[^=^9>7.)VTi^i—h (127 ing, 0.36 mmol) 
t2->^)i^t):fh\^^)i^> (40 mg, 0.36 mmol) SrfflVi. mtiit'u^ (72 mg, 0. 
18 mmol, 50 X) ^B^BMtbxmcc 

'H-NMR (400 MHz, CDClj) 5: 1.36-1.52 (2H, m). 1.78-1.96 (2H. m), 2.10-2. 
21 (IH, m). 2.35-2.46 (IH, m), 2.87 (3H. s). 2. 90-3.03 (2H, m). 5.11 (IH, 
dd, ] = 10.9, 3.8 Hz), 6.82-6.91 (IH, m), 6.92-6.98 (IH. m), 7.24-7.31 
(IH. m). 7.48-7. 54 (IH, m). 7.79-7.87 (2H, m). 8.75 (IH. d, J =4.6 Hz). 
MS m/z: 404 (M*+H). 

mMM 16 6: 2- [ [1- (2. 5-i?y)V^ay:i.=-M -5- ()^^)VX 



HM^n 5 4<h[5|ti©;^fef'J:0. 1- (2. 5-v7;U;tD7x-;U) -5 
- (^t^;!/;^;!/)!^^;!/) '^>5';W=^:5'>7.;Uif;:f-h (127 mg. 0.36 mmol) 
,h2-4^yU>5^^--'U (58 mg. 0.36 mmol) S:ffl(^\ (90 mg, 0.2 

0 minol, 55 %) ^B^i^^^^tLxmrco 

'H-NMR (400 MHz. CDClj) 6: 1.39-1.59 (2H, m). 1.80-1.99 (2H. m). 2.13-2. 
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26 (IH, b), 2.42-2.53 (IH. di), 2.86 (3H, s), 2.91-3.02 (2H. m), 5.33 (IH, 
dd. J = 11. 1, 3.1 Hz), 6.74-6.82 (IH, m), 6.88-6.96 (IH. m), 7.31-7.36 
(IH, m). 7.72 (IH, t. J = 7. 1 Hz), 7.86-7. 92 (3H, m). 8.24 (III, d, J = 8. 
5 Hz). 8.29 (IH, d, J = 8.8 Hz). 
MS m/z: 454 (MHH). 

MMM 16 7: 2- [ [1- (2. 5 --✓7;i^^P7xr:;U) -5- (;<^;i/X 



^ A tm^oismz^y) . i- (2, 5—yy)\^^nyx.-)i) -5 

- (^^;i/7.;i/*:n;u) ^>^)V=^^>:^)\^^i—h (127 mg, 0.36 mmoi) 
t2-^;i/;ft7'htf U5v> (40 mg, 0.36 mmoi) mS^b'&tl (55 mg. 

0.14 mmoi, 38 %) ^M^m'^mntLxmzo 

'H-NMR (400 MHz, CDClj) 6: 1.38-1.60 (2H. m), 1.79-1.98 (2H. m), 2.11-2. 
25 (IH, ra), 2.37-2.47 (IH, m), 2.88 (3H, s), 2.90-3.02 (2H, ro), 5.31 (IH. 
dd, J = 10:5, 3.4 Hz), 6. 89-7.02 (2H, m). 7.33-7.39 (IH, m). 7.52 (IH, 
t, J = 4.9 Hz), 8.91 (2H, d, J = 4. 9 Hz). 
MS m/z: 405 (M*+H). 

l e S : 5- C [1- (2. 5-i^y)V:i-U7x.=.)V) -5 - i}^^Jl7. 
)lt^r.)V) ^>^;U] 7.)Uts::^)V] - 1 1 H-x 



^■mmi 5 4tmm(0:^m^Z^K). l- (2. 5-i/7;U;^-D7x-;i/) -5 
- (^^)17.)[^^=-)1^) '^>5^;U=^^>x;l/J^:^- N (127 mg, 0.36 mmoi) 
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<»:l-P^^;i^-5-;?tJU*:^f>- 1, 2, 3, 4 -x h^^-^U (42 Dig, 0.36 
mmol) %m^\ mtiit-^^ (75 mg. 0.18 mmol, 52 X) LTt# 

'H-NMR (400 MHz, CDCI3) 6 : 1.43-1.65 (2H. m), 1.82-2.01 (2H. m), 2.18-2. 
31 (IH, m). 2.49-2.60 (IH, m). 2.90 (3H. s). 2.92-3.06 (2H, m), 4.10 (3H, 
s). 5.12 (IH. dd. I = ll.O. 3.7 Hz), 7.03-7.22 (3H. nO. 
MS m/z: 409 (MHH). 

16 9: 2- [ [1- (2. 5-y7;U:ta7x:i;U) -5 - (;<^;i/7. 

i^A) RtX2- [ [1- (2. 5-v7Jl/:t0 7x:i;U) -5- (pt5";UZ;U4^ 




mmmi5 4tmm(D:^m\z^K>, i- (2. 5-v7;i/^P7x:^;i/) -5 

- (^5^;i/X;U7t^-;l/) ^>5^;i/=j>tiS'>X;i/Jj^:^-h (127 mg, 0.36 mmol) 
<h2 -^;U:^yh- 1 -^5^;K5i5^l/-;U (41 mg, 0.36 mmol) SrfflV^ ^IB 
Ib'&tiA (45 mg, 0.12 mmol, 32 %) tiM^m^mtLX. mU^t'^W (47 
mg, O.U mmol, 32 %) ^m^m^^ntVXnfc, 

'H-NMR (400 MHz, CDCIj) 6: 1.45-1.67 (2H. m), 1.82-2. 02 (2H, m), 2.09-2. 
21 (IH, in). 2.41-2.52 (IH, m). 2.89 (3H. s). 2.92-3.08 (2H. m). 3.66 (3H. 
s), 4.91 (IH. dd. J = 11.1. 4.5 Hz), 6.78-6.84 (IH, m), 6.90 (IH, s), 6. 
93-7.01 (2H, m), 7.12 (IH, s). 
MS m/z: 391 (M*+H). 
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'H-NMR (400 MHz. CDCl,) 6: 1.37-1.66 (2H, m), 1.81-1.96 (2H, m), 2.12-2. 
23 (IH. nO. 2.45-2. 56 (IH. m), 2.88 (3H, s). 2.91-3.03 (2H. m), 3.59 (3H, 
s), 4.89 (IH, dd. J = 10.9, 4.0 Hz), 6.93 (IH, d, J = 0.7 Hz), 6.97-7.0 



MS Di/z: 407 (MHH). 

mmm i ? o : 2- [ [i- (2. 5-z^y)V^nyx.-)\^) -5- (^^;u;^ 



m^mi^AtmWtmmz^y). i- (2, 5-v'7;u:tn7x-;w -5 

- (;>^5^;1/X;P7|n-;|/) ^>9^;U=;<^>x;Uxh:h-N (127 mg, 0.36 mmoO 

t2-^)\'tll^h^y'/=f-7V-)]/ (60 mg. 0.36 nimol) WMWL^^ 
(78 mg, 0.18 mmol, 49 X) ^B&^'^tl^XWzo 

'H-NMR (400 MHz. CDCI3) 5: 1.37-1.48 (2H. m), 1.72-1.91 (2H, in), 2.09-2. 
29 (2H, m), 2.83 (3H. s), 2.85-2.95 (2H. m), 4.66 (IH, dd, J = 10.5, 4.1 
Hz). 7.01-7.08 (3H, m), 7. 48-7. 50 (2H, m). 7.87-8.08 (2H. m). 
MS m/z: 444 (M*+H). 

l|]5ii^J 17 1: 2- [1- [ (2-^Da7x-;i/) x;UztN-JU] -5- {^^ 
;i/X>iU7i^^;u) ^>5^;u] -i. 4-y7;i/^a^>if> 



mmms i-vm^bntzi- (2. 5->^7;u^D7xn;u) -5- (/^'jux 
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^y9)V=:^^y7.)Vt^±-V (I27 mg, 0.36 mmo I) ON. N-v' 
>C5^;i/7tN;i/A75 K (2 011) mmz. 2-^uu^>iiy^t-)V (0.041 ml, 
0.36 mmol). ^ViTg^^:*? 'J "^A (62 mg. 0.45 mmol) SrJDA. '^^\ZXmf^W. 

nibtircmm.^:^^y-)i' (2 mO tc^jsu, ot:icT:t^v> (;^'J':7A^;u 

:t4^V^:yiJ-;U7 7-h3i>/t':7>H, 2KHSO5 KHSO, K,S04) (439 mg. 0.71 mmo 
l)(D7K (2 ml) Sl^Jg^ti^^^af'THBtrB^iita^. -y^UU 

'<%i^n-^m^^i^i7na^^> (4 ml) iC^jSfb, 0t:JCT3-:J7DO)i^Ji, 

W(95 mg, 0.36 ininoi) ^MT^fc. KJt^m-^m^Mi^izxmmmto'^, m 

;i/X-xJHCTi5tit^> ^lE^b^tl (59 mg, O.Ummol. 38 X) ^Sfe 

'H-NMR (400 MHz. CDCI3) 6: 1.39-1.60 (2H. m), 1. 82-1.97 (2H, m). 2.10-2. 
22 (IH. m), 2.37-2.48 (IH. m). 2.87 (3H. s). 2.91-3.02 (2H. m). 5.13 (IH. 
dd, I = 10.7, 3.7 Hz). 6.79-6.87 (IH, m), 6.90-6.97 (IH. m), 7.23-7.33 
(2H, m). 7.46-7. 55 (2H. m). 8.75 (IH. dd. J = 7.9. 1.6 Hz). 
MS m/z: 437 (M*+H). 

17 2: 1. 4->?7;U:j-a-2- [1- [ (2 -7JI/;f □7xXJU) 7. 

-5- (/^;i/x;i/4>i:;i/) ^>^;H ^>-tf> 
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mmmn itmm<D-:^m\z^K}. i- (2. 5-v7;i/:tP7x-;i/) -5 
- ^>=^)\^=:^^>:^)UTi^i—h (127 mg, o.se mmoi) 

t2-y}\^^a^>i£>^t-)V (0.040 ml, 0.36 mmol) $rfflV>, TO^b'&tl 
(71 mg, 0.17 mnol, 47 %) ^rSfet^^i: LTf#/c. 

'H-NMR (400 MHz, CDCI3) 6 : 1.39-1.60 (2H, m), 1.80-1.98 (2H, m), 2.10-2. 
22 (IH, m), 2.44-2. 54 (IH, m). 2.88 (3H. s), 2.96 (2H, t, J = 7.4 Hz), 4. 
84 (IH, dd, J = 10.7, 4.4 Hz), 6. 78-6.85 (IH, m), 6.90-6.96 (IH, m). 7.1 
0-7.21 (2H, m), 7.22-7.29 (IH, m). 7. 52-7.60 (2H, m). 
MS m/z: 421 (M'+H). 

ntam 17 3: 1. 4-'yy)V>tO-2- [1- [ (2 -/5";U7x::i;U) 

^zlM -5- (p^5";ux;i/7hr;u) Of-ji] ^>^> 




mmmi 7 1 tmmcoyjm^z^o. i- (2, 5-v7;p:tP7x-;u) -5 

- (/5^;WX;i/5l^-;U) ^>^)V=:^^>:^)\^^-j—h (127 mg, 0.36 mmol) 
to-V)VJLy^^--)V (0.042 ml, 0.36 mmol) $rfflVi, ^^IH^b-^i^ (38 mg, 
0.091 mmol, 25 %) ^B^Bi^tLX%tzo 

'H-NMR (400 MHz, CDCI3) (5: 1.33-1.55 (2H, m), 1. 79-1.95 (2H, ra), 2.09-2. 
21 (IH, m). 2.37-2.47 (IH. m), 2.63 (3H. s), 2.87 (3H. s), 2. 92-2.98 (2H, 
m), 4.61 (IH. dd. J = 11.2, 3.4 Hz), 6.75-6.82 (IH. m), 6. 89-6.97 (IH, 
m), 7.16 (IH, t, J = 7.6 Hz), 7.22-7.31 (2H, m), 7.43 (IH, I, J = 7. 6 H 
z), 7.43 (IH, t, J = 8.0 Hz). 
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MS m/z: 417 (MHH). 

^t&m 17 4: 1, 4-v7;U:tD-2- [l^ [ ( 2 -;< h^->7x-;i/) X 



HSg^^yi 7 1 tlWHiO^&^itCcfcD. 1- (2, 5->?7;i':i-D7x-;i/) -5 
- (;>t5^;i/ZJUil^-Jl') '^>5^;i'=p^^'>X;i'3t^:^-h (127 mg. 0.36 mmol) 
t2->^h^i^^>ii>^^-)l (0.044 ml, 0.36 mmol) ^m^^. mUit'^'^ 
(52mg,.0.12mmol, 33SK) $Sfeil!»*<^:UT^§fe. 

'H-NMR (400 MHz, CDClj) 5: 1.33-1.55 (2H, m), 1.78-1. 96 (2H, m); 2.06-2. 
17 (IH. in). 2.36-2.47 (IH, m), 2.87 (3H, s), 2.90-3.00 (2H. m), 4.00 (3H, 
s), 5.13 (IH, dd, J = 11.2, 3.2 Hz), 6.78-6. 95 (3H, m). 6.98 (IH, d, J 
= 7.8 Hz), 7.27-7.33 (IH. m). 7.46-7.53 (IH. m), 7.63 (IH, dd. I = 8.0, 
1.7 Hz). 

MS m/z: 433 (MHH). 

^M.m 17 5: 2- [1- [ (4-^DD7xn;U) -6- (p^5" 

;i/x;i-4^r;p) ^^->;u] -i. 4-v7;u:tP^>-if> 



mmm^x-n^tifcz- [ (4-^DD7x-;i/) 7.j|/7K-;m5^;1/] -i. 

4-v7;i':i-P'^>-t*> (100 mg. 0.33 mmol) tW^^MZ SX^fbtltzS - 
(;<'^)V7.)Uts:i)V) - l-O^ (110 mg, 0.66 mmol) 0h;i/X> (2 
ml) m^\Zl/7 J )^'?-\<>V^)-n-^^)V-!i^7.T^y> (177 mg, 0.66 mmol) 

roh;l/X> (1 ml) jgSK^rJoA^d^. IBPtOT^iioitLfc. S*&^^il^^rS^ 
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0 mg. 0.31 ramol. 94 %) ^B^B^tLXnrz. 

'H-NMR (400 MHz, CDClj) 6: 1.22-1.38 (2H. m), 1. 39-1. 56 (2H, m). 1.73-1. 
86 (2H. m), 2.03-2.16 (IH. m), 2.41-2.52 (IH. nO. 2.88 (3H, s). 2.95 (2H, 

t, J = 7.9 Hz). 4.50 (IH, dd, J = 11.5. 3.2 Hz). 6.80-6.89 (IH, m), 6.9 
5-7.04 (IH. m), 7.22-7.28 (IH, m). 7.38 (2H, d, J = 8.5 Hz), 7.52 (2H. d, 

J = 8. 5 Hz) . 

IR (ATR) cr': 2949, 1500, 1475, 1317, 1294, 1275, 1136, 1084, 964, 752. 
Anal. Calcd for C,5H2,ClFj04S2: C, 50.61; H. 4.69: CI, 7.86; F, 8.43: S, 1 
4.22. Found: C. 50.59: H. 4.67: CI, 8.04: F, 8.39: S, 14.15. 
3 2 : 5-:^Da-2-lf';>^>5":t-;i/ 




2, S-v'^POtrU >'> (296 mg, 2.00 mmol) ©X^y— (4 ml) 
iZ^:tmM (152 mg, 2.00 mmol) ^m^fc^. 18B^^^MjSSiil^fc. KlS^i^ 

m^^^^^X'^^mLfcik. MittlV^A (198 mg. 3.00 mmol) ©tK (1 ml) 

TttajLAc, mm.m^m7mm±h')0h\zx^mh. ^mm. ^mm!£m^^ 

U t#e.nfc@#:^vX5^;i/x-x;H3T^i^^, ;55iL, mii\:^<^ (83 mg, 

0.57 mmol, 29 !«) ^MW^tbXmz, 

'H-NMR (400 MHz, CDCIj) 6: 7.35 (IH, dd, J = 9.3, 2.4 Hz), 7.46 (IH, d, 
J = 9.3 Hz). 7.64 (IH, d, J = 2.4 Hz). 
MS m/z: 146 (MHH). 
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MMM 17 6: 5-^Dn-2 - [ [1- (2. 5 -y7;U^a7x-;U) -5 



##^3 OT't#enfcl - (2, 5-i/7;i^^P7x:::;U) - 5- (p^5";UX 
;1//|n-;U) -l-^>^y-Jl/ (100 mg. 0.36 miol) Ov?^DO:?^^> (5 ml) 
T^mz. 0'C{CThUX^;U75> (0.060 ml. 0.43 raiol), ^^ViTit'fbp^:S'> 
7.)Vt^:=.)V (0.033 ml, 0.43 mmol) ^jbOA, ^fat::T3P#PBljtJ4ibfc, 

i#bnfcM®N, N--:^^^;u*;i'A75 H (4 mi) mmz. s-^po- 

2-tfUv>5^^->lU (52 mg, 0.36 mmol), U C^A (62 mg, 0.45 

fc. n^nfz^'&^yyv'y3Li/^)lj^)V^^lK^u-7V^yy><-\z\^\^. ^ 
=^^1t> :B^mx5^;U=l : 1 }^mg|5J;0#fe5)-jii$?liJffiJi«ib, ^IB{b-&#I (116 
mg, 0.29 mmol, 79 %) ^Mfe?fi«K<h UT#fc, 

'H-NMR (400 MHz. CDCI3) 6: 1.39-1. 64 (2H, m). 1.83-2.17 (4H, m), 2.88 
(3H, s). 2.92-3.06 (2H, m), 5.20 (IH, t. J = 7.6 Hz). 6. 84-6.92 (IH. m), 
6.96-7.02 (IH, m), 7.05 (IH, dd. J = 8.6. 0.7 Hz), 7.11-7.18 (IH, m), 7. 
43 (IH. dd. J =8.6, 2.5 Hz), 8.37 (IH, dd, J = 2.5, 0.7 Hz). 
MS ra/z: 406 (M*+H). 

USSf!) 17 7: 5-^Pa-2- [ [1- (2. 5 - v7;[/^a 7x-)U) -5 
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a 



5-:j7DP-2- [ [1- (2, 5-i^y)Vtuyj:-)]/) -5- 
)]/t^=.)V) 5^^] tf'J':^> (100 mg. 0.25 mmol) (2 Di 

K, 2KHSO5 KHSO4 K^SQ^) (303 mg, 0.49 iDiol) <7)7K (2 ml) }§?S^Jq^;fc. K 

x5^;u=i : 1 mtau^onrc^m^m&mmb. mmit^m (ei mg. o.h mmo 

I, 56 %) ^m^m'\kmntLxmc, 

'H-NMR (400 MHz, CDCI3) 6: 1.37-1.53 (2H, m), 1.80-1.97 (2H, 1), 2.09-2. 
20 (IH. m), 2.36-2.48 (IH, m). 2.88 (3H, s), 2.96 (2H, I, J = 7.5 Hz), 5. 
07 (IH, dd, J = 11.1. 3.8 Hz). 6.86-7.02 (2H. m). 7.23-7.31 (IH, m). 7.7 
4 (IH, d, J = 8.3 Hz), 7.79 (IH, dd, J = 8.3. 2.2 Hz), 8.67 (IH, d, J = 
2.2 Hz). 

Anal. Calcd for CitHuCIF^NO^Sj 0. ZSH^G: C, 46.15; H. 4.21; F, 8.59; N, 3.1 
7; S. 14.50. Found: C. 46.38; H, 4.11; F, 8.40; N. 3.20; S. 14.22. 
MS m/z: 438 (M*+H). 

3 3 : i^^:t^ms- ( 6 - ^ □ □- 3 - bf' J i^JU) Q-X^JU 



5-75y-2-i^DDtf'J>'> (643 mg. 3.00 mmol) ^m^MMt (10 ml) 
-5t:}CTMiS:^-h 'J-^A (207 mg, 3.00 mmol) (DtK (1 ml) mf^ 
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X^^jl/^ U "i^A (481 mg, 3.00 mmol) (Z)7K (1 ml) mt^^mfLti. RJt^Ma 

mzxi^wvrco waM^WfiSi!:^ Hu-^AJcT^iiL, am m^UEE 

tl (148 mg, 0.63 mmol. 21 %) ^n^^^^mtLXmzo 

'H-NMR (400 MHz. CDClj) 6: 1.37 (3H. t. J = 7. 1 Hz). 4.63 (2H. t. J = 7. 

1 Hz), 7.41 (IH. d, J = 8.3 Hz). 7.76 (IH. dd. J = 8.3, 2.4 Hz). 8.45 (1 

H, d, J = 2.4 Hz). 

MS m/z: 234 (MHH). 

mmm l ? S : 2-^Da-5- [ [1- (2. 5-z^y)V-tayjL=LM -5 



'J'f-^m^S- (6-:J7PD-3-tf'J v;l/) O-x^";!^ (145 mg, 0.62 mmo 

1) (DjL^/-)\^ (3 ml) mmzm^Tmiti-h'j^j^ymm (3 mo ^jpa, 

a^^>izxm.^vrzo T^mmmizxmiktLfzWi. i?^na}^^>\zxmm 
Lfzo mt^m^U7i(^mki-h'jOA\zxw^v, 55^^, ^m^m&mmi^. e 

##«ry3 OTttenfcl- (2, 5-v7>lU;t-D7xXJl.) -5- (p^5^;i/7. 
;UjJnX;|/) -l-^>^y-;i' (173 mg, 0.62 mmol) <Di/^aD^^> (5 ml) 
mm\z. QV\ZXh^)J^^)V7^> (0.130 ml. 0.93 mmol), 'A^'^X^it^f^^y 
X;i/J^:XJU (0.060 ml, 0.78 miol) ^JP^, ^i^\ZX2mmmi^Vtz> Kft^m^ 

m^^^M^y\<^\zxm^m. ^mm^mymmi-h^j^Aizx^mL. 
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#e>nfcj^S©N, N-'x/^^^Uxh^UAJS K (6 ml) m^z. 
3-}d'J-y>^^-)\^> 'A^^X'mktJ*)'y2^ (107 mg, 0.78 mmol) ^JQ^, S 

n^ntzn'&^'J^uu:^^y (5 ml) \zmm\^. QX:\ZXZ-^uumcM. 

(214 Dig, 1.24 mmol) ^nAMu\zxinf^m.w\^it> Ri^-u^m^m'^ 

^y^-\znL. ^^D-y : g^i?x5^;i/=2 : l|§tagP«tO#fc5J-iiiS:^EEi!l^U 
fco tt?)nfc@*|c<&>?X5^JUX-x;i'{CTt5fe?^^, ^IB-fk^ife (187 mg, 

0.43 mmol, 69 X) tiB^B^tVXntZo 

'H-NMR (400 MHz, CDCl,) (5: 1.40-1.57 (2H, m). 1.84-1.98 (2H, m), 2.11-2. 
22 (IH, m), 2.50-2.60 OH. n), 2.89 (3H, s), 2.93-3.02 (2H, m), 4.48 (IH, 
dd, J = 10.4. 3.8 Hz). 6.82-6.91 (IH, m), 7.00-7.07 (IH. m), 7.24-7.29 
(IH. m). 7.38 (IH. d, J = 8.3 Hz), 7.79 (IH, dd. J = 8.3, 2.4 Hz), 8.48 
(IH. d. I = 2.4 Hz). 

IR (ATR) cm-': 3059. 1566. 1495, 1446. 1279. 1161, 1107. 829. 

Anal. Calcd for C,7H„C1F,N04S,: C. 46.63; H. 4.14; CI, 8.10; F, 8.68; N. 

3.20; S, 14.64. Found: C. 46.36; H, 4.29: CI, 8.08; F. 8.65; N, 3.25; S. 

14.57. 
MS m/z: 438 (M*+H). 

^mm 17 9: 2- [1- (->^□^=^^>;l/;^;l/7^^-;^») -5- {^^juxji^n^ 
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##0113 Ot?#e)n/tl - (2. 5-v7Jl/:^-D7xr;W -5 - (pt^JUX 
)V7t^~)V) -\-^>^ (100 mg, 0.36 Dime I) <r>z/^UU:f^^y (3 ml) 

^tfi^tC, 0'C{CThUX5^;i^7^>' (0.072 ml, 0.52 mmol). ^t.i-C^<b><^> 
;^;^7}^-;^ (0.033 ml. 0.43 mno I) «:iPA, ^iaHTl«Mi^L/fc. S^&^i^ 

^#e>nfcM<J57■k^::l^'J;^ (3 ml) ^?KJC, i^^U^^^y^:^-))/ (0. 
066 ml, 0.54 mmol) , :;*:liT;^BS-fe'>C7A (176 mg, 0.54 mmol) *JPA, ^iS 

t#e)nfc^26S:>'iJ7Dn^:57> (3 ml) IC^j^b, 0t:('T3 -:5'DP3i^m 
#M (113 mg. 0.43 mmol) ^lM7i^1^\ZX2m^^W\^tz.o Kl^U^^^X^"^ 

tzo t#bnfc@^?&vx5";i/x-T-;utcTt$fe?^^, '5®t> ma^b'&ti (53 mg, 

0.13 mmol. 36 %) ^^^B^tLXmco 

'H-NMR (400 MHz, CDCI3) 6: 1.03-1.27 (3H. m). 1.30-1.70 (5H, m), 1.78-2. 
ID (7H, m), 2.40-2.6,0 (2H. m). 2.88 (3H, s). 2.90-3.02 (2H. m). 4.54 (IH. 
dd. J = 11.1. 2.6 Hz). 7.04-7.15 (2H. m). 7.36-7.42 (IH, m). 
IR (ATR) cm-': 2931, 1495. 1273. 1 126, 1 117. 976. 
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Anal. Calcd for C.jH^FASz: C. 52. 92: H. 6.41; F. 9.30: S. 15.70. Found: 
C. 52.85: H. 6.31: F. 9.34: S, 15.53. 
MS m/z: 409 (M'+H). 

HJS^^J 18 0: 4- [4- [ n - (2. ^ -Vy )V:^uy 3l-)V) - 5 - (pt 

5^;i/7.;U7t^rji/) ^>^;ki 7x~;u] ^;i/7j^u> 



x-;i/) x;i/jJ^-;H -5- (^5^;i/;^;u7r;-;u) ^>f-)i] ^>-^> (40 mg, 

0. 095 mmol) <Di^^^)VXM^i^\^ (0.5 ml) t;i/5j^U> (0.012 m 

1, O.l4niinol)> ^^^JV^TI -^^JUtT'^'J v> (0.017 ml, 0. 14 mmol) <&JP;^» 
80t:i'T24i^TOSL;^. EJt^m^m^mm^mmWi7a-7hifyy^- (tK 
/7-feh^hU;U/«®?g'&^j«^<^i£ffl) {CT)ft$5!b. tfbnfcl^^^v^X 
^J\^X-7-MzX^m'^> 51lL/, ^IBib-&t» (43 mg, 0.088 mmol. 92 %) ^ 

'H-NMR (400 MHz, CDCI3) 6: 1.31-1.51 (2H. m). 1.77-1.94 (2H. m), 2.02-2. 
14 (IH. m), 2.38-2.50 (IH, m), 2.88 (3H, s), 2.90-3.00 (2H, m), 3.28 (4H, 
I, J = 4.9 Hz), 3.85 (4H, t, J = 4.9 Hz), 4.47 (IH, dd. I = 10.6, 3.5 H 
z). 6.78 (2H. d. J = 9.0 Hz), 6. 83-6.90 (IH, m), 6.94-7.01 (IH, m). 7.1 
9-7.24 (IH, m), 7.44 (2H, d, J = 9.0 Hz). 
IR (ATR) cm-': 2962, 1591, 1498, 1271. 1 131, 1090, 976, 926. 
Anal. Calcd for Cj^H^F^NOsSj: C, 54.19: H, 5.58; F. 7.79; N, 2.87; S, 13. 
15. Found: C. 53.93; H, 5.53; F, 7.90; N, 2.87; S. 13.17. 
MS m/z: 488 (MHH). 
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18 1: 1- [4- [ [1- (2. 5-v7;P:tP7x-;U) -5- 



8 Otra^W^&UcfcO, 1. 4-i?7;i':i-P-2- [1- [ (4- 

7;u:tP7x-;i/) -5- (pt5^;u7>;u>}^-;u) ^>^;n ^vif 

> (100 rag, 0.24 miDol) <!ihf^U>^> (0.035 ml, 0.36 mmol) Utiit 

(83 mg, 0.17 mmol. 71!i;) ?&a6^»*<!:LT^Ifc, 
'H-NMR (400 MHz. CDCI,) 6: 1.30-1.51 (2H. m). 1. 56-1. 72 (6H, m). 1.76-1. 
93 (2H, m), 2.01-2.13 (IH. m). 2. 36-2.48 (IH. m). 2.87 (3H. s). 2.88-3.0 
0 (2H. m). 3.34 (4H. br s), 4.45 (IH, dd. J = 11.5. 3.4 Hz), 6.75 (2H. d, 
J = 9.0 Hz), 6.82-6.90 OH, m). 6.92-7.00 (IH, m), 7.16-7.23 (IH, m), 7. 
38 (2H, d, J = 9.0 Hz). 

IR (ATR) cm"': 2935, 1591. 1495. 1282. 1122. 1090. 

Anal. Calcd for CjjHjsFjNO^Sj: C, 56.89; H. 6.02; F, 7.82; N, 2.88; S, 13. 

21. Found: C. 56,73; H, 5.99; F. 7.88; N. 2.93; S, 13.22. 

MS m/z: 486 (M*+H). 

18 2: 4- Cl- (2. 5->^7;P^P7x^;i^) -^-^^)V7.)\/t^ 
-)V^y'^)V7.)VtsZ.M -N. N-y/^;i/7z:'J > 



mmi ^ 0 mm(f^^mz^r) ^ i, 4->'7;u;i-p-2- [i- [ (4- 
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> (100 mg. 0.24 mmol) ti^^f-Jl7^>MMU (58 rag. 0.71 nmol) 
^IS-fb^^ (83 mg. 0.19 mmol. 78!i;) ^^^^^tbxmfz. 
'H-NMR (400 MHz, CDCl,) 6: 1.30-1.50 (2H, m), 1. 76-1.93 (2H. m). 2.01-2. 
12 (IH. m). 2.36-2.48 (IH, m). 2.87 (3H. s), 2.88-3.00 (2H. m), 3.03 (6H. 
s). 4.45 (IH, dd. J = 11.2. 2.9 Hz), 6.55 (2H. d. J = 9.0 Hz). 6.82-6.9 
1 (IH. m). 6.93-7.01 (IH. m). 7.18-7.24 (IH. m), 7.38 (2H. d. J =9.0H 
z). 

IR (ATR) cm-': 2941. 1603.1496. 1284. 1269. 1230. 1138. 1088. 

Anal. Calcd for CjoHjsFjNO^S,: C. 53.91: H. 5.66; F, 8.53: N. 3.14: S. 14. 

39. Found: C. 53.61: H. 5.61: F. 8.51: N, 3.06: S, 14.35. 

MS m/z: 446 (M*+H). 

mmm i s 3 : 1- [4- [ n- (2. 5-z^y)\^ytny3i=.)v) -5- (p^ 

^;|/X;i^^:i;i/) ^yf-M XJU^njU] yji^-M -A-:^=^y\/\L^zf-yy 



%%m^^t.W^(h-nm^^'0. 1. 4-v7;i/:tD-2- [1- C (4- 

7;p^o7x-ji/) x;i'jJ^:^;H -5- (.i^=j-)\^X)\^i^s-)Vi ^>^;u] ^>-ti 

y (100 mg. 0.24 mmol) t\- :^^)^\i'^vi>y (0.040 ml. 0.36 mmol) 

^fB-fb'&tl (68 mg, 0.14 mmol. 57 %) ^^^n%iL\yX%f^. 
'H-NMR (400 MHz. CDCI3) 5: 1.31-1.51 (2H. m), 1.77-1.94 (2H, m), 2.02-2. 
13 (IH. m), 2.35 (3H, s). 2.36-2.48 (IH. m), 2.53 (4H. t, J = 5. 1 Hz). 2. 
87 (3H. s), 2.88-3.00 (2H. m), 3.34 (4H. t, J = 5. 1 Hz), 4.46 (IH. dd. J 
= 11.0, 3.7 Hz), 6.77 (2H. d, J = 9.0 Hz). 6.82-6.90 (IH, ra). 6.92-7.01 
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(IH. m), 7.18-7.23 (IH. m). 7.41 (2H. d. J = 9.0 Hz). 
IR (ATR) cm-': 1595. 1495. 1292, 1134. 1090, 1003, 968. 
Anal. Calcd for C^sHaoF^NM- 55.18: H, 6.04; F, 7.59: N, 5.60: S. 12. 
81. Found: C. 54.92: H. 5.92: F, 7.66; N, 5.60: S. 12.80. 
MS m/z: 501 (MHH). 

^I^m 18 4: N-^>S^;i/-4- [1- (2. 5 - v7;U:j-D7x-;U) -5 



mmmisotmmcoj^miz^y). i. 4-v7;u:tp-2- [i- [ (4- 

> (100 mg, 0.24 mmol) tN-^>P)l^^)V7S.> (0.046 ml, 0.36 mmol) 
^m^K m'd.it'^^ (34 Kg, 0.065 mmol. 27 %) ^&^m^tLXmzo 
•H-NMR (400 MHz, CDCI3) 5: 1.30-1.50 (2H, m), 1.76-1. 93 (2H, m), 2.01-2. 
13 (IH. n). 2.36-2.48 (IH. m), 2.87 (3H, s). 2.88-3.00 (2H, m), 3.11 (3H. 
s), 4.46 (IH. dd. J = 11.4. 3.5 Hz). 4.58 (IH. d. I = 17.5 Hz). 4.63 (1 
H, d. J = 17.5 Hz), 6.60 (2H, d, J = 9.0 Hz), 6. 78-6.86 (IH, n), 6.89-6. 
98 (IH. m). 7.12 (2H, d. J = 7. 1 Hz). 7.13-7.20 (IH. m). 7.24-7.35 (3H, 
m), 7.35 (2H, d. J = 9.0 Hz). 
IR (ATR) cm-': 1593. 1493. 1390. 1281. 1 124. 1088. 
Anal. Calcd for CjeHaFiNG^S,: C. 59.86: H. 5.60: F. 7.28: N, 2.69: S, 12. 
29. Found: C, 59.74: H, 5.52; F, 7.35: N, 2.76: S. 12.44. 
MS m/z: 522 (M*+H). 

HM^y 18 5: N-^>y;U-4- fl- (2. 5 - v7Jt/^D7x-;U) -5 
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mmmiSOtmmoyjmz^r)^ l, 4-,;;7;i,:tD-2- [l- [ (4- 

7Muyx.=.)V) ;^;i/7t>-;i/] -5- ^y^-M 

> (100 mg. 0.24 miBol) h^yi»\^y^y (0.039 ml, 0.35 nunol) % 
IB<b^2^ (49 mg, 0.097 mmol. 41 %) $:e6i^*<i: LTttfc. 
'H-NMR (400 MHz, CDC!,) 6: 1.31-1.50 (2H, m), 1.78-1.93 (2H, n). 2.01-2. 
13 (IH, m), 2.37-2.48 (IH, m), 2.87 (3H. s), 2.89-3.00 (2H. m), 4.36 (2H, 

br d. J = 3.7 Hz), 4.46 (IH, dd. J = 11.2. 3.2 Hz). 4.61 (IH, br s), 6. 
51 (2H, d, J =9.0 Hz), 6.80-6.87 (IH, m), 6.90-6.98 (IH, m), 7.15-7.22 
(IH. m), 7.29-7.40 (5H, m), 7.34 (2H. d, I = 9.0 Hz). 
IR (ATR) cm-': 341 1. 1597, 1495. 1282, 1 142. 1086, 870. 
Anal. Calcd for Cj5H„FjN04Sj 0.25HjO: C. 58.63; H, 5.41; F, 7.42; N, 2.74; 

S, 12.52. Found: C. 58.59; H. 5.27; F. 7.49; N, 2.78; S. 12.61. 
MS m/z: 508 (M*+H). 

3 4 : 6- (t-y5";i/y7xi:;U'>'J>lU;t4^'» -1- (2. 5-v7 



l-:/n^-2. 5 -v7;U;i-o^>-fe*> (0.956 mi. 8.46 mmol) (Dy'hy 
tHD77> (30ml) mm^-lZX:iZXmWL. n-zT^Jl^^J^^AO^^'^yy 
jg?^ (6.46 ml. 10.2 mmol) $rJn^7t. S*&rg'&%€:-78'C{C:T 6 - it-Z^^ 
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;P-:^7x-;i/->U;i'^+-» ^^D-i—JV (2.50 g, 7.05 mmol) O-rh^kh* 

ayy> (20 ml) MtciPA, mi^izxzmmMWLfco Kit^m'^mt:^^^ 

=9: l?^ai«D#fc5i-]ii^MM$iSL. ^IBib^tl (2.92 g. 4.65 mmol, 88 

'H-NMR (400 MHz, CDCI,) 6 : 1.04 (9H, m). 1.21-1.90 (8H, m), 3.64 (2H, t, 
J = 6.3 Hz), 4.96 (IH. I, J = 6.5 Hz), 6.86-7.01 (2H, i), 7.13-7.20 (IH, 
m), 7. 32-7. 45 (6H. m), 7.62-7.70 (4H. m). 

18 6: 6- [ (5-^PD-2-tf Ui^Jl/) ;^;i/^XJU] - (2, 5- 

>?7Ji/:tP7x::i;U) - 1 - As^^jj-y-;!/ 



6- (t -y5^;Uv7x-;i/>''j;i/) (2, 5->^7;i/:i-P7x 

n;|/) - 1 ;i/ (1.04 g, 2.22 mmol) ©v^DPpt;S'> (20 ml) 
m\Z. 0'CtCThUX5^;i/7^> (0.619 ml, 4.44ramol)> ;^l/il?*l'fl:;ii5' >':^ 
;U71nX;U (0.258 ml, 3.33 mmol) $:JOA, ^iaiCT2B#FBlffi«iLfe. J^^&^g'&tl 

t#bnrcM<DN. n-v;^5";i//1n;pa7s H (20 mo mm\z. #^^j3 2 

T^ie>nfc5-:57DP-2-tr'J v>^^-;l' (323 mg. 2.22 mmol), ^V^T^ 
mts^)^h (368 mg, 2.66 mmol) SrjD;!, ^iafCT3Btm*^Lfc. ^J£??g^ii/ 
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m^^ntzmt^v^uu^^y (20 mo \zmM\^. o'ctcxs-^Dojig^m^ 
m (1.18 g, 4.44 mmoi) ^n\x^w,zxzmfi^m^Lrc. Kj^^u^m^m'&i\^ 

#enfc^^$T-h^hK07^> (10 ml) y y{t7-Vy':f=^)V 

T^^:— •^7AG)xh^t HP7^>}t^^ (3.33 ml. 3.33 iranol) SrJPA, '^^\Z 

^^D-> :mmj^^)\^=i izmm^Kimz^m^m&mmL. ^mit^m (47 

7 mg, 1.22 mmoI, 55 X) $r*Sfetftt^«^®<i: bT#fe. 

'H-NMR (400 MHz. CDCI3) 6: 1.17-1.59 (6H, m), 2.04-2.17 (IH, m), 2.30-2. 
42 (IH. id). 3.59 (2H, t. J = 6.3 Hz). 5.07 (IH, dd. J = 11.6, 2.8 Hz). 6. 
84-6.92 (IH, m). 6.93-7.01 (IH. in), 7.26-7.32 (IH, m), 7.74 (IH. dd. J = 
8.3, 0.7 Hz), 7.78 (IH, dd. J = 8.3, 2.2 Hz), 8.67 (IH, dd, J = 2. 2, 0. 
7 Hz). 

MS m/z : 390 (M*+H) . 

18 7: 5-^ap-2- [ [1- (2.. 5 -i^y }\^tay 



6- [ (5-^DP-2-tf'Jv;W 7.)V^~M - (2, 5-i/7;U;tD7 
x:i;i/) - l-^=¥D-y-Jl (308 mg, 0.79 mmol) (Z)h;UX> (5 ml) mmz 
->7y ;^5=-^>h'J-n-7'5^;i/7tN7.3t;7> (424 mg. 1.58 mmol) 0h;i/X> 

(3 ml) mm^isQpLfcWi^ \m?i\immmmotc, Kitsm'^^t:m.u^x}^mLrz 

279 




wo 03/055850 



PCT/JP02/13792 



fie)n;^ca^^vX5";WX-xJHlT^#^v mZ\t^m Oe mg, 0.2 

6 mmol, S:afe«»*i: LTtffc. 

'H-NMR (400 MHz, CDCI3) 6: 1.12-1.42 (3H, in), 1.58-1.66 (IH. m), 1.77-1. 
86 (2H, m). 2.11-2.25 (2H. m), 2.91 (2H, br s), 6.79-6.89 (IH. m). 6.97- 
7.04 (IH. m), 7.06-7.13 (IH, m), 7.50 (IH, d, J = 8.3 Hz), 7.72 (IH. dd. 

J = 8.3, 2.4 Hz), 8.65 (IH, dd, J = 2.4 Hz). 
IR (ATR) cm': 2933. 2862, 1493. 1302, 1190, 1153, 1107, 1012. 
Anal. Calcd for CnH.sCIF^NOjS: C. 54.91; H, 4.34; CI, 9.53: F, 10.22; N, 
3.77; S, 8.62. Found: C, 54.88; H, 4.50; CI, 9.65; F, 10.35; N, 3.80; S, 

8.76. 

MS m/z: 372 (MHH). 

3 5 : 7- (t -y5";U>?7xXJl/'>'j;i/;t-=^-» -1- (2. 5- 5^7 



l-7*o^:-2. 5 ->^7;i/J*-P^>if> (1.21 ml. 10.7 mmol) OxN^t: 
HP77> (40 ml) m^^-nX:\ZXm^l.. n-':f^)V^)^^h.<D^^^>m 
m. (8.50 ml. 13.4 mmol) ^JPAfe. S^£^^-&#3S:-78t:(c:T7 - (t-y^^jP 
i^7xX;i/->'j;U;d-^-» ^Zf^ir-)\/ (3.28 g. 8.90 mmol) 0xh^th*a 

7 7> (20 ml) mm\zt\\x, mw>zxzmmw\^tzo Ki^^m^m^wiML^x 
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=9 : imiii3^f)Wc^m^mi£m^U Um\:'^<\S!i (3.88 g. 8.04 mmol, 90 



'H-NMR (400 MHz. CDCI3) 8: 1.04 (9H. m), 1.21-1.92 (lOH, m). 3.64 (2H. 
I. J = 6.5 Hz). 4.97 (IH. t, J = 6. 5 Hz). 6.86-7.00 (2H. m), 7.13-7. 20 
(IH. in), 7.33-7.44 (6H, in). 7.62-7.70 (4H. m). 

18 8: 7- [ (5-^PP- 2-b!U>^;U) X;i/>-t;r:jU] - (2. 5- 



7- (t-Zf^)]^z^y3L=.)W>^)}V:i-^>') -1- (2, 5-i?7)l:tayx. 
-;i/) - 1 -A^iS'y-;!/ (1.04 g, 2. ISmmol) ©vi^PP^^> (20 ml) ^ 
mz. 0'ClCTh>JX5^;i/7^> (0.601 ral. 4.31 mmol), ik^^HMit?^^ >7. 
}Vjt^-)V (0.250 ml, 3.23 mmol) ^-bU^. ^U\ZX2mm}^Wlyfc. Rft^U"^^ 

#^nfc^?t©N. N->?;>^5';i/xh;l/A75 H (20 ml) jgSStC, P^MSZ 
V'^'btircS-^DU- 2-\d^)z^>^t—)l (314 mg. 2.15 mmol), ^f^jViT'©^ 
miO'J'y/^ (357 mg, 2.59 ramoDSrjD;^, ^filCT3ii#mjtUfc. j^JE&ig-a^ 

'^^ntcBft^i^^OD^^y (20 ml) t'^^^L. 0t:{CT3-^PD3i^m 

w (1.14 g. 4.31 mmol) ^m^^wzx2mm^^WLrzo RitM^m^m^ 

^bn^tJiS^xh^.t Hp77> (10 ml) (C^^5?L, 7 ftr h ^ l^^^'^'U 
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7>^:-':7A<0Th^kKa7^>^^K (3.23 ml. 3.23 mmol) ^JpA, ^iSH 

^^D-> :mmx^)v=i : zmm^^iomc^m^m&mmu mmt^^ (59 

5 mg. 1.47 mmol. 69 %) ^M^m^<^ntbxmzo 

'H-NMR (400 MHz, CDCI3) 6: 1.14-1.66 (8H. 1). 2.03-2.17 (IH. m), 2.29-2. 
40 (IH. m). 3.60 (2H. t. J = 6.6 Hz). 5.06 (IH. dd. J = 11.6. 3.1 Hz), 6. 
84-6.91 (IH. m), 6. 92-7.00 (IH, m). 7.25-7.31 (IH, m), 7.74 (IH, dd. J = 
8.3 Hz), 7.78 (IH, dd, I = 8.3, 2.2 Hz), 8.67 (IH. dd, J = 2.2 Hz). 
MS m/z: 404 (MHH). 

18 9: 5-/7pa-2- [ [1- (2. 5 - v7;i/^P7xi:;U) 

D^y^^^u] ifuv> 



7- [ (5-^^PP-2-tf'J>?;w x;p3j^-;H - (2, 5->^7JU;^-p7 

xr.;i/) - 1 -^7'i$'y-;i' (436 mg. 1.08 mmol) <Dh;i'X> (8 ml) ^?^tl 
->7/^5^l/>hU-n-y^;i'jJ^XJj;^> (579 mg, 2.16 mmol) (Z)h;i^X> 

(3 ml) mm^ta^tc^, ismmMmmmLfzo K}tsm^m^^M.^T^nLrz 
^, m&mmb. #^n/iM^7^^7v^'>'J:t>y;u:^^A^p-7h^^7^ 
-ic#Lfc. '\:^-ti->:Pi?x5'>iu=9: 1 mtn^^omz^m^mBmi^L. 
n^nrcm^^i^x^jvx-f-Mzxm^^. ^fsft'&ife (79 mg. 0.2 

0 mmol. 19 %) ^^^BmtLXnrz. 

'H-NMR (400 MHz. CDCI3) 5: 1.32-1.63 (6H, m). 1.82-1.94 (2H, m). 2.42-2. 
52 (2H. m), 2.79-2.90 (2H. m), 6.81-6.90 (IH, m). 6. 97-7. 07 (2H. m). 7.48 
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(IH, d. J = 8.6 Hz), 7.71 (IH, dd, J = 8.6. 2.5 Hz), 8.65 (IH, dd, J = 
2.5 Hz). 

IR (ATR) cm-': 2933, 2864, 1493, 1308, 1188, 1159, 1107, 1011. 

Anal. Calcd for C.jH.gClFjNOjS: C, 56.03; H, 4.70: CI. 9.19: F. 9.85: N. 3. 

63: S, 8.31. Found: C, 55.92: H. 4.77: CI. 9.23: F, 9.90; N, 3.67: S, 8. 

41. 

MS m/z: 386 (MHH). 

3 6 : 2 . 5 - i;7;i/^P7 xn;i/ - 4 - bf j ^ y -jp 



l-ZfU^-Z. 5-v7;U^O^>-tf> (1.08 ml, 9.60 mmol) ©xh^t 
HP77> (30 ml) m^^-n'C\ZX^WV. n-Z^^JV'J^OAO^^-^ym 
m (7.32 ml, 11.5 mmol) <feJPAfc. Emm^<^^-nX:\ZX 4 -}d^)':^>tl^ 
3j^=t^v7;UTt: K (0.764 ml, 8.00 mmol) (Dxh7t:Ha7^> (10 ml) 

#bnfcEi«:&v'rvypi^;i-x-x;i/{cTi5fejtm. '5^b, mmt^'^ (i.is 

g, 5.20 mmol, 65 %) ^B^If^^tl'Tntc, 

'H-NMR (400 MHz, CDCI,) 6: 4.25 (IH. br s), 6.09 (IH, s), 6. 89-7.05 (2H, 
m), 7.14-7.23 (IH, m), 7.34 (2H, d, J = 5.4 Hz), 8.44 (2H, d, J = 5.4 H 
z). . 

MMM 19 0: 5-^PP-2- [ (2. 5 - v7)I^^P7x:i;U- 4 - If' J v 




OH 
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rx. 



CI 



2, 5-v^7;P:rP7x:^;i/-4-fcf'J>?;M^>'->>U (221 mg. 1.00 minol) 
<Di?^nn:A^> (10 ml) mmZs 0'C(CThUX5^;i/7S> (0.279 ml, 2.0 
0 nmol). ^tiTJi<bP^^>7>;i/3i^-;U (0.116 ml, 1.50 mmol) $riinA, 

#e)nfc^g©N, N-i/p^^^^Pd^^UAT^ K (10 ml) mmz. ##^aj3 2 
T'#e.n;t5-^PU-2-fcfUv>^:t-;i/ (145 mg, 1.00 mmol). 
^:^'J'^A (166 mg, 1.20 mmol) SrJDA, ^fifCT2^rBljiJ^ Lfc. SJt&^g'&tl 

b, UBit'^'^ (267 mg, 0.77 mmol. 77 %) ^n^mWthmtco 
'H-NMR (400 MHz, CDCl,) 6: 6.52 (IH, s). 6.92-6.98 (IH, m). 6.99-7.06 
(IH, m), 7.48 (IH, dd, J = 8.5, 0.7 Hz), 7.17-7.23 (IH, m). 7.34 (2H, d. 
• J = 6.1 Hz), 7.47 (IH, dd. J = 8.5, 2.4 Hz). 8.33 (IH, dd, J = 2.4, 0.7 
Hz). 8.54 (2H, d, J = 6. 1 Hz). 
MS m/z: 349 (M^H). 

19 1: 5-/7DD-2- [(2. 5-v7;i/;^D7xn;i/-4-b!U V 



5-^PD-2- [ (2, 5-v?7;l/:^-P7x-;U-4-hrU>^;i/;>l5^;i/) ^ 
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tf'J>'> (239 Bg, 0.68 mmol) (D^^y-)l (6 ml) mmz. OX:iZX^^ 
y> (:^7'J'^A^>'l'^+V^yt)->lU7 7-hn>/1'i7>h\ 2KHSOs KHSO4 KJSO4) 
(631 mg. 1.03 mmol) ©tK (12 ml) «$:JD^fCo Kf^-M'u^^^UiZTm 

le^b'&tl (67 mg. 0.18 mmol. 26 X) ^B%B%t.\yX'^fz. 

'H-NMR (400 MHz. CDCI3) 6: 6.44 (IH. s). 6.96-7.08 (2H, m). 7.48 (2H. d. 

J = 6.3 Hz). 7. 70-7. 77 (IH, m). 7.79 (IH, dd, J = 8.3, 2.2 Hz). 7.84 (1 
H, dd, J = 8.3. 0.7 Hz). 8.61 (2H, d, J = 6.3 Hz), 8.67 (IH, dd. J = 2.2. 

0.7 Hz). 

IR (ATR) cm-': 1591, 1493, 1329, 1161. 1107, 1014. 

Anal. Calcd for C„H„ClF,NjOjS: C. 53. 62; H, 2.91; F. 9.98: N, 7.36; S. 8. 

42. Found: C, 53.55; H. 2.87; F. 10.10; N. 7.40; S, 8.55. 

MS m/z: 381 (M*+H). 

%WS\ 19 2: 5- (4-:i7aa^>-tf>X;l/7}^i:JUp^5^>)i/) -lH-5=-h77 

N,. .N O 0 
N 

4-i:7aa7xrjUXJl/7i^i:;i/7-tr h-h'J;U (2.81 g. 13.0 mmol) mSV 
>JX5';i/7S>ia^it (4.24 g. 65.2 mmol) ©N. N->f^5';i/7h;i/A75 K 
(100 ml) i^mzyV\^-fV^}^h (10.8 g. 78.2 mmol) «rtlA80t:tCT16lltPBl 

Wbfc^, K^-m.'^m^m^-^xnnx^^ w^x5=-;i/^jp^fiSfai&{t:7>t- 
^himmzx^^\^tz,^^m-^m^m^-yv'}'':fh\zxmk. ^m. 
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^ (2.53 g. 9.78 mmol, 75 %) ^B^mWtbX^ft. 

'H-NMR (400 MHz, CDjOD) 6: 5.02 (2H. s), 7.62 (IH. d. J = 8.6 Hz). 7.73 

(2H. d. J = 8. 6 Hz) . 
MS Di/z: 300 (MHH+CHjCN). 

MMm 19 3: i-^>':^;u-5- (4-^PP^>-if>x;i/4^x;p/5^;u) - 

lH-xh7V^-;U (^fe^l9 3-A) RU2-^>i^)l-5- 
^>-tf>X;U:^x;i/pC5^;U) -2H-xh77-JU (Mttft^l9 3-B) 



5- (4-i'aD7x-;i/7.;i'fc;U/5^;i/) -lH-T-h^y-;U (837 mg, 
3.24 mmol) t^>-J)V7 (0.335 ml. 3.24 mmol) (Z)i^^ PD j><iS'> 
/xh^tHP7^> (1:1) (20 ml) mm.\Z. *<^T, h 'J 7x-;U*:7.7^ 
> (849 mg, 3.24 mmol) ^&iP^. ^V^T, 77>':^;i/3l^>®!-:^X^;i/ (0.510 m 

1. 3.24 mmol) ^nmzxmy\^it> m<m^m^^w,zx\mmm.w\^tc^s 

MEEiiJg n e. n;^c?lM<^ 7 ^ v 3. U ;^ P T h 7 - U ;^Co 

^^•ti-> : B^^x5^;i/=4 : \m)i^^^^%tz^m^WLBmm\^> mim^w 

1 9 3-A (406 mg. 1.16 mmol. 36 %) mMU^^Wl 9 3-B (317 mg. 0. 
91 mmol, 28 X) *efi@#:<i: LT#fc. 
NOE (nuclear Overhauser effecl, 

9 3-A*5cfctJf^tt<!^l 9 3-B©«l3t*^^L;t. 
Stt#:l9 3-A 

'H-NMR (400 MHz, CDCl,) 6: 4.46 (2H, s). 5.88 (2H. s). 7.22-7.43 (5H. 
m), 7.51 (2H. d. J = 8.7 Hz), 7.57 (2H, d, I = 8.7 Hz). 




Ilti«:i93-A 



M1ttt:i93-B 
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MS m/z: 349 (MHH). 
1 9 3 - B 

'H-NMR (400 MHz. CDCl,) 6: 4.68 (2H. s), 5.72 (2H. s). 7.22-7.45 (5H, 
m). 7.33 (2H, d. J = 8.6 Hz). 7.55 (2H, d. J = 8.6 Hz). 
MS in/z: 349 (M*+H). 

19 4: 6- (l-^>v;i/- lH-xh7^/-;P-5-<;i/) -6- 
r (4-jypP7x:n;P) 7.;1/71nz:;|/] -l-^^D-y-Jl 



9 3 -A) (174 mg, 0.50 ininol) 5 - ( t -Z^^^JVi^^^JU 
>'U;i/^+'» (146 mg, O.eOmmol) ©hJUX> (5 ml) 

^miZi^jy :^^U>hV-n--:f^)U-^7.-!i^y> (161 mg, 0.60 mmol) 

^X^;U=87 : 13 j^aigBJ:Of#fc^Mi^MlE?g^Lfc. 

#^nfc?^M^xh^t: Ha>'^> (5 ml) y-Vy-n-zr=^)V7 
>^:— '^A7;p:tU K<Dx h7 1 KP77>i^jK (0.410 ml. 0.41 mmol) SrJll 

yy^--\znb, '\=Mt> : ij-:mx5";i.=i : 1 mtii^^Kimz^m^mzm^?^ 

^lefb-^tl (115 mg, 0.26 mmol. 54 %) ^m^m^mtLxntz. 
'H-NMR (400 MHz. CDClj) 6: 0.54-0.67 (IH, m), 0.79-1.02 (3H. m). 1.08 
(IH, t, J = 5.9 Hz), 1.19-1.32 (2H, m), 1.94-2.05 (IH, m), 2.06-2.16 (IH. 
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m), 3.43 (2H. q, J = 5.9 Hz). 4.21 (IH, dd, J = 11.5. 3.4 Hz). 5.72 (IH. 

d. J = 15.5 Hz). 6.04 (IH. d. J = 15.5 Hz). 7.21-7.28 (2H, m). 7.37-7.4 
4 (3H. m), 7.42 (2H, d, J = 8. 5 Hz), 7.50 (2H. d, J = 8.5 Hz). 
IR (ATR) cm-': 3402. 2935. 1581, 1456, 1321. 1151. 1084, 1012. 725. 

MS in/z: 435 (M*+H). 

FAB-MS: 435. 1240 (Calcd for CMH24CIN4O3S: 435.1258). 

19 5: l-^>-J)V-5- [1- (4-i7 OU^>-^>7.)\^Tt^-)V) v 



6- (i-^>v;u-iH-T-h^y->'i^-5-'f;u) -6- [ (4-'!7nn 
7xr.;i/) {mm, 0.24 mmoi) (Dh)Vx> 

(3 ml) mmz'yJ / :^=^U>h^J -n-Zf^)Ut^X^y> (128 mg, 0.48 mno 

1) (Dh)vx.y (2 ml) mm^ix\^rc^^ mmummmLtco Kj^^m^^m^^u 
yy^-\z{4u '\:^-!t> : @^®tx5";u=4 : 1 mm^omz^m^mBm^ 

(51 mg. 0.12 mmol. 51 %) ^B^^WtLXntt, 
'H-NMR (400 MHz, CDCI3) 5: 0.45-0.93 (2H, m), 1.07-1.21 (IH, m), 1.31-1. 
50 (3H. n). 2.07-2.20 (2H. m). 2.58-2. 68 (2H, m), 6.13 (2H. s). 7.21 (2H. 
d. J = 8.8 Hz), 7.28-7.39 (5H, m), 7.41 (2H, d. J = 8.8 Hz). 
IR (ATR) cm"': 2941. 1574. 1460, 1392. 1302. 1282. 1142, 1080, 1011. 831. 
MP: 154-155'C. 

Anal. Calcd for CjoHi.ClN^OiS: C, 57.62; H. 5.08; CI, 8.50; N. 13.44. Fou 
nd: C. 57.47; H. 5.07; CI. 8.53; N. 13.45. 
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MS m/z: 417 (MHH). 

19 6.: 6- (2-^>v;i/-2H-xh^>/-;U-5 — OV) - 6- 



-2H— r h^V/-;U (^14^1 9 3 -B) (174 mg, 0.50 mmol) t5 
- {i--:^f-)Vzy^J-)Wy^))V-^^iy) - (146 rag. 0.60 mino 

1) ©h;i/X> (5 ml) ^WL\Zl/7J:^=f-U>V^}-Ti-':f^)Vits7.ty'7> (161 

mg, 0.60 mmol) ^iMXft^. mfmfmmi^tz, Rj^sU^m^^^i^x}%m 

^ie>n;^:J^3E*7=-h7t KD77> (5 ml) T-h^-n-:/^;U7 

>^-'^A7;P:tU K(7)T-h^t: K0 7-^> (0.574 ml, 0.57 mmol) m^^HHi 

L, mBit^m (155 mg. 0.36 mmol, 71 %) tiM^W^mntLTmc, 
'H-NMR (400 MHz, CDCI3) 6: 1.12-1.64 (7H. m). 2.22-2.34 (IH, m). 2.36-2. 
48 (IH. m), 3.56 (2H, br s), 4.21 (IH, dd, J = 11.4, 3.8 Hz). 5.69 (IH, 
d. I = 14.4 Hz). 5.73 (IH. d, J = 14.4 Hz), 7.20 (2H, d. J = 8.3 Hz). 7. 

28-7.48 (5H, m), 7.37 (2H. d. J = 8. 3 Hz). 

IR (ATR) cm-': 3543, 2933. 1581, 1475. 1394. 1321. 1149. 1088, 1012. 723. 
MS m/z: 435 (MHH). 
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FAB-MS: 435.1252 (Calcd for CjoHj4ClNAS: 435.1258). 

mMm 19 7: 2-^>vJU-5- [1- (4-^Da^>-tf>.^;i/7|NZ:;i/) '> 



6- i2-^>'J)V-2H-7'hy'/~-)l-5-^)V) -6- [ 
7x:n;i/) ;W - 1 -^+-tf Z-;!' (145 mg, 0.33 mmol) ©h;UX> 

(3 ml) mWZ'>7 y )^^U>h'J-n-Zf'^)V-^7.t^y> (179 mg, 0.67 mrao 
1) 0h;px> (3 ml) i§?RS:j!jp^;tm, 7li#rBlMjigSUfc, Kf&ig'&^^Si^ia 

^4^i^->:g^mx5";i/=4: 1 mm^^ntc'^m^mBmm 

(78 mg. 0.19 mmol, 56 %) ^^afeH^fct LTtffc. 
'H-NMR (400 MHz. CDCI3) 5: 0.99-1.14 (2H, m), 1.21-1.36 (IH, m), 1.52-1. 
62 (IH, m), 1.75-1.82 (2H, m), 2.15-2.25 (2H, m), 2. 69-2. 76 (2H. m), 5.7 
2 (2H, s). 7.07 (2H, d, J = 8.8 Hz), 7.11 (2H. d, J = 8.8 Hz). 7.34-7.47 
(5H, m). 

IR (ATR) cm-': 2939, 1579, 1477, 1396. 1317, 1144, 1084, 1012, 756. 
MP: 133-1 34t:. 

Anal. Calcd for C^oHj.ClNAS: C. 57. 62: H. 5.08; CI, 8.50; N, 13.44. Fou 
nd: C, 57.74; H. 5.14; CI. 8.51; N, 13.37. 
MS m/z: 417 (M»+H). 

HM^J 19 8: 3- [ (4-^aD7xX;i/) 7.;U^x;i/] -3- (2. 5-v 
y)VtuyauzLM -1- ( 1 - If □ 'J >?x;i/) - i-zfunjy 
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CI 



nmM6 2-cn^nrz3- [ (4-^Dn7x-;p) -3- (2. 

5-v7JI/:tD7x;i;U) Zfukl^i-y^ (200 mg, 0.554 mmol) Srv^ODp^iS' 
> (6 ml) {C^^L*g>fb5^:t-;U (162 1, 2. 22 mmol) ^M^tzm. ^fiT24 
iSfrBl^Jtbfe. SJtS^^jgHiSI^SL, f#e>nfc3^SS:v'i^PPp^iS'> (6 ml) td 
^j5lbv eD'J>f> (185 I, 2.22 mmol), :}3J;Df h U X5^;U75 > (309 1, 
2.22 mmol) $iOA^^. ^iSL-e2B#PB^fllJ^Lfc, S^S?^^^^ Paris' >T?&f? 

^tl (192 mg. 0.463 mmol, 84%) ^M^^^f^^tLXntco 
'H-NMR (CDCIj) 6 1.80-1.90 (2H. m), 1.96-2. 03 (2H, ra), 3.06 (IH. dd. J 
= 16.4, 9.8 Hz), 3.28-3.57 (5H, m), 5.25 (IH, dd, J = 9.8, 3.7 Hz), 6.81 
(IH, td, J = 9. 1, 4.4 Hz), 6.91-6.98 (IH, m), 7.18 (IH, ddd, J = 8.6, 5. 
4, 3.2 Hz), 7.38 (2H, d, J = 8. 6 Hz), 7.53 (2H, d. J = 8. 6 Hz). 
IR (ATR) cm-': 2949, 1633, 1583. 1495, 1442, 1396, 1346, 1308, 1277, 121 
1, 1147, 1014. 822, 769, 708, 615. 536, 472. 
mp: 122-125 ° C. 
MS m/z: 414 (MHH). 

FAB-MS: 414.0769 (Calcd for C.sH.jClFjNOjS: 414.0742) 

Anal, calcd for C.gH.jCIFjNOjS: C, 55.14; H, 4.38; CI. 8.57; F, 9.18; N, 3. 

38; S, 7.75. Found: C, 55.22; H. 4.50; CI. 8.44; F, 9.00; N. 3.39; S. 7. 

78. 
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HM^J 19 9: 4- [ (4-^aP7xz:;i/) ;^JU7}>-;1/] -4- (2. 5->^ 



A-'Jy)V^u^yM> (101 mg, 0.333 mmol) S:N, N- v;><^;I/7|nJPA75 
H (4 ml) 7{7^))Vmt-':f^)V (146 1, 1.00 mmol), *3j:i;fl, 

S-vJifh'v'i^D [5, 4. 0] '^>x-t-7-x> (151 1, 1.00 mmol) 

*]!jpAfc^> ^fiT'iMrBmj^Lfc. R^^mmimmL. m^nitmt^y^^ 

Ma5J;0#;^c^i®^Mb, ^IBfb'&t! (142 mg. 0.329 mmol. 998;) ^Mfe 

'H-NMR (400 MHz. CDCIj) 5: 1.40 (9H, s), 2.10-2.20 (IH. m), 2.23-2.35 

(2H, m), 2.65-2. 76 (IH, m). 4.67 (IH. dd, J = 10.3, 4.4 Hz), 6.85 (IH. t 

d, J = 10.3, 4.4 Hz). 6. 96-7.03 (IH, m). 7.24 (IH. ddd. J = 8. 6. 5.4. 3. 

2 Hz), 7.40 (2H, d, J = 8.3 Hz), 7.56 (2H, d. J = 8.3 Hz). 

IR (ATR) cm-': 2978. 1724, 1583. 1496. 1367. 1321. 1232. 1146, 1084, 101 

4. 829. 756, 710, 642, 629, 555, 471. 

MS m/z: 431 (M*+H). 

FAB-MS: 431.0904 (Calcd for CjoH22ClFj04S: 431.0895) 

2 0 0: 4- [ (4-^aD7x:i;i/) 7.)Vt^=.M -4- (2. 




CI 




CI 



292 



wo 03/055850 



PCT/JP02/13792 



4- [ (4-:J7 0D7x->>P) 7.;i/Jj^~;U] -4- (2, 5 -':^:7;|/:t0 7x 
gfi?t-:/5';U (I.25 g. 3.33 minol) <Di^^nD;^^ymt& (10 ml) {C 

'^<bnrzmw^mmj:-^)v^onm^v, mt^it^m m m, 1.59 mmoi, 4 

8X) *ilfe#f4^Ma<i:LT'fl:fc. 

'H-NMR (400 MHz, CDCI3) 5: 2. 32-2. 50 (3H. m). 2.71-2.81 (IH. m). 4.68 
(111. dd. J = 9.3, 4.9 Hz), 6.86 (IH, td. J = 9.3. 4.4 Hz). 6.97-7.04 (IH. 
m), 7.21-7.27 (IH. m). 7.40 (2H, d. J = 8.6 Hz). 7.56 (2H, d, J = 8.6 H 
z). 

IR (ATR) cr': 2942. 1710, 1571. 1495. 1427. 1327. 1240. 1151, 1084, 101 
2. 916,. 831. 789. 752. 710. 636. 555, 528. 463, 417. 
Dip: 157-158 V. 
MS m/z: 375 (MHH). 

Anal, calcd for CsH.sClFjO^S :C, 51.27; H. 3.50: CI, 9.46; F, 10.14; S, 8. 

56. Found: C. 51.18; H, 3.47; CI. 9.45; F, 10.32; S. 8.60. 

mmm 201: 4- [ (4-^pp7x:i;i^) m^=.m -4- (2. 5-i> 

7;i/^a7xz:ju) -1- (1 -eo'j vn;i^) -i-y3^y> 

0=S=0 

0 

CI 

4- [ (4-^DD7x:i;i/) 7.;i/;J^-;H -4- (2. 5->'7;U:t07x 
-;i/) SSi^ (150 mg, 0.400 mmol) h^t Kp7^>M (4 ml) fCtfP'J 
>'> (40.1 I, 0.480 mmol). hUX5^;i/75> (61.2 1. 0.440 mmol). 4- 
':^>C5^;i.75y hf'J>'> (10.0 mg. 0.0820 mmol). ^^m-X.^)[^-Z- {Z- 
i^:^^)\/7S.y^n\dMtiMi^^ 5. l^mM^ (84.5 mg. 0.440 mmol) ^JnA 
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fc. #^nrcB#S:BI^S^x^;i.-^:^-tf>J:.DII^^U. ^IB^t^#i (97.0 mg, 
0.227 mmol, 57!K) ^M^^^m^tLXmco 

'H-NMR (400 MHz. CDClj) 6: 1.78-1.93 (4H, m), 2.20-2.43 (3H. m), 2.69-2. 
78 (IH. m), 3.15-3.21 (IH, m). 3.25-3.30 (IH, m), 3.41 (2H. t. J = 6.8H 
z), 4.84 (IH, dd, J = 8.5, 5.6 Hz), 6.86 OH, td, J = 9.0, 4.6 Hz), 6.9 
5-7.02 (IH, m), 7.24 (IH, ddd, J = 8.8, 5.6 3.4 Hz), 7.40 (2H. d, J = 8. 
5 Hz), 7.59 (2H. d, I = 8.5 Hz). 

IR (ATR) cm-': 3072, 2973. 2875. 1635, 1496, 1444, 1421, 1317. 1234, 117 
3. 1146, 1082. 1011. 877. 760. 737. 619. 559, 509, 469. 
mp: 134-135 V. 
MS m/z: 428 (M*+H). 

Anal, calcd for CjoHioClFjNOjSiC, 56.14: H. 4.71: CI. 8.29; F, 8.88; N. 3. 
27: S, 7.49. Found: C, 56.01: H, 4.68: CI, 8.03: F. 8.64: N, 3.35; S, 7. 
63. 

MMM 2 0 2: 5 - [ {A-^UuyjLZ.}V) 7.)\'-i^:=-)V\ -5- (2. 5->^ 



7)VzSyn-m%-r, -78 CH^tel^T, ^JE^«J5T#^nfc2- [ {A-^UU 
7x-;i/) -l, A-i/y)V:^U^>^> (250 mg. 0.825 



>M, 578 1, 0.908 mmol) ^rtoA^c. Sit^rK^r^rS^ Tr#SL;rc^, Sg-7 
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8 CHJ^iPUfc. 4-:^D^SS^X5^;i/ (142 mg. o.m moO^Rft-mzta^. 
tM. ^ia-esPtr^itJt-bJt. s^S^SttSrinAfc:^. i^^uu^f^^yx-^^i. . 

T^^. #e.n/s:^it«:rh7tKP77> (4 ml) tK 

iE-fbU^^r^A (19.8 Bg, 0.825 mmol) 7K^§^ (2 ml) ^IXiXIt^. ^mX\m 

*@^i!X^;i/-^^1J->d;0S^iiL, ^lE^b'&tl (139 mg, 0.357 mmol. 43X) 

'H-NMR (400 MHz, CDCI3) 5: 1.53-1.55 (2H, m), 2.12-2.23 (IH, m), 2.32-2. 
54 (3H. m). 4.52 (IH, dd, J = 11. 5, 3. 7 Hz), 6.84 (IH, td, J = 9.0. 4.4 
Hz), 6.96-7.02 (IH. m), 7. 23-7. 28 (IH. 01). 7.38 (2H, d. J = 8.3 Hz). 7.5 
3 (2H. d. J = 8.3 Hz). 

IR (ATR) cm-': 2945. 1693. 1585, 1495, 1427, 1323, 1296, 1238, 1211, 115 
3, 1086, 1012. 949. 829. 750. 708. 628. 542, 463. 
bp: 151-152 "C. 
MS m/z: 389 (MHH). 

Anal, calcd for C„H,5C1FAS:C. 52.51; H, 3.89; CI, 9.12; F. 9.77; S. 8.2 
5. Found: C, 52.36; H, 3.88; CI, 9.14; F, 9.75: S, 8.37. 

2 0 3: 5- [ (4-:»PP7xx;P) -5- (2. S-'J 




CI 



7;U^*>I?H^T, -15 t:tC:feliT. 5- [ (4-^DD7x-;i/) 
-5- (2, 5 -v7;|/:tD7x-;U) (130 mg, 0.334 mmo 
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1) <07'\-y\i\^O7y>mm (4 ml) \ZN-/^^)l^)l^^J> (38.5 1, 0.35 
1 mmol). ^^ZS^nDmm-i'JZf^Jl^ (45.8 1. 0,351 mmol) ^liaxrc^. -1 
5 "CT'S^Mi^U^Co Rlt^m\Z}dnf)z^> (33.5 1. 0.401 mmol) ^mX. ^ 

^^it>.kOS^^BL., ^IB^b^i^ (128 mg. 0.290 ramol. 87!«) ^m^^'^m 

'H-NMR (400 MHz. CDClj) 6: 1.52-1.66 (2H. m). 1.80-1.88 (2H. m), 1.91-1. 
98 (2H, m), 2.15-2.34 (3H, m), 2.41-2.50 (IH. m), 3.34 (2H. Id, J = 6.8, 
2.4 Hz). 3.41 (2H. t, J = 6. 8 Hz), 4.55 (IH. dd. J = 11.7. 2.9 Hz), 6.8 
1 (IH, td. J = 9.0, 4.4 Hz). 6.93-7.00 (IH, m), 7.22-7. 28 (IH, m), 7.38 
(2H, d. J = 8.5 Hz), 7.52 (2H, d. J = 8.5 Hz). 

IR (ATR) cr': 2941, 2883, 1635. 1583. 1496, 1441. 1315. 1277, 1244, 121 
5. 1180. 1146, 1082. 1038, 1014, 829, 787. 752. 710. 631, 548, 519. 480. 
440. 

mp: 125-126 r. 
MS m/z: 442 (M*+H). 

Anal, calcd for Cj.HjjClFiNOjSiC. 57. 07: H. 5.02: CI, 8.02: F. 8.60: N. 3. 
17: S. 7.26. Found: C, 57.04: H, 5.13: CI. 8.03: F. 8.64: N. 3.29: S, 7. 
39. 

3 7 : (i-bfg'J vn;i/) -i-/^>^y> 

0 

7)V^yn^%'T> -15 'C(c43ViT, 6->^P^^^i^ (1.00 g. 5.52 mmol) 
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(D7'hyt\ioyy>mm (35 ml) {CN-^5^A^:;U7^'J > (606 I. 5.52 n 
mol), iiXU^ODm^^V:/^)]/ (757 I, 5.80 mnol) S:jDx.fcm. -15 "C 

X'i^fBmwbtco Kmmz\fn'jiy> m i, 5.80 mmoo ^m^. -is x:r 

=MJ-> : Mx5^;p = vmm^^^mz^m^'imL. mt^it-^m (i.is g. 
5.04 mmoi, %\%) ^m^f^^mntLxnit, 

'H-NMR (400 MHz, CDCI3) 8: 1.77-2.00 (8H, m). 2.29 (2H, t, J = 7.3 Hz). 
3.39-3.48 (6H, m). 
MS m/z: 234 (MHH). 

%y&m 2 0 4: 6- [ (4-^aP7j:-;i^) X;i/4^:i;i^] -6- (2. 5-v 

7;p:rP7x^>ii/) -i-^^iJ-y> 



7;U=f>l?ffl^T, -78 CC^liT. IIJS«a|5-C#e>n^2- [ (4-^PD 
7x-;i/) X;1/*::i;M5^;H -l, 4-i^7;i':fP'^>'fef> (303 mg, 1.00 ID 
moDOv/ h=^^>'XiS'>W (6 ml) tCn -y^^JUU ^^'i'A (1.57 M ^^^y 
mWL, 701 i, 1.10 mmol) Sriffl^fc. S;&^0t^^fi^T'#iab;fc^. ffS-78 
aiJ^^L/fc, 5-::^P^-l- (l-hfPUv'-jU) -l-/<>i$^y> (281 m 

g, mQ\) ^K}m.\zisaA.rz.^. M.uxim\^unhtL> ^mk\z7K^mx 

%'r)\^tiyK^u-^Y^yy^-\z{A\^. ^=^-!t> : Mx^^;!/ = l:2/gaig|5J; 




CI 
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mt^<\i>} im mg, o.m mo\, u%) ^M^m^tbxmc, 

'H-NMR (400 MHz. CDClj) 6: 1.25-1.37 (2H. m), 1.58-1. 75 (2H, m), 1.80-1. 
88 (2H. in). 1.91-1.97 (2H, nO. 2.07-2.16 (IH. m). 2.20 (2H. Id. I = 7.6. 
3.2 Hz). 2.41-2.50 (IH. m), 3.35 (2H, t. J = 6.8 Hz), 3.43 (2H. t. J = 
6.8 Hz). 4.50-4.56 (IH, m). 6.83 (IH. td. J = 9.0, 4.4 Hz). 6.94-7.01 (1 
H. m), 7.24 (IH, ddd. J = 8.8, 5.4, 3.2 Hz). 7.38 (2H. d. J = 8.8 Hz), 7. 
53 (2H. d. J = 8.8 Hz). 

IR (ATR) cm-': 2952. 1626, 1493. 1441, 1321, 1232, 1149. 1086, 1014, 820, 
768. 631. 528. 469. 
mp: 135-136 "C. 
MS m/z: 456 (M*+H). 

Anal, calcd for CjjHj^ClFjNOjSiC. 57.95; H, 5.31: CI. 7.78; F, 8.33: N, 3. 
07: S, 7.03. Found: C, 57.73; H, 5.20; CI, 7.76; F, 8.31; N, 3.13; S, 7. 
14. 

^MM 2 0 5: 7 - [ (4-^aP7xn;l/) 7.)Vn^Z^)V] -7- (2. 




CI 



7;nf>^H^T, -78 ac*3(riT, mmm^xnfbntz2- [ u-^uu 

7xn;i/) 7.)Vt^ZL)V:^^)V'] -1, 4-v7;!/^P^>-if> (1.00 g. 3.30 m 
inol)©v^ N^'>X:$'>j§?e[ (20 ml) {Cn-:/5';U'J5^'^A (1.57 M/\4^-t}-> 
t^m, 2.31 ml, 3.63(ninol) ^rJP^^c, S^SI^^^StT^jSLxfe^, ^^-78 
CtCJ^iPLfe. &-^u^^^^yn:L=f-)V (706 l, 3.96 mmol) ^R^M\Z 

j&QAfc^. m^-r:\mmw\^fz. Kim.\z.i\^^ii\^7irz.m.. i/^uu^^yiim 
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> (20 ml) (C^^L, iMc^^^f-'OU (96.0 mg, 4.00 mmol) tK^^ (6 ml) 
1 mg. 2.23 mmol, 68!i;) €:*Sfe@^<i: LT#;t. 

'H-NMR (400 MHz. CDCI3) 6: 1.22-1.90 (7H. m). 2.30 (2H. t, J = 7.3 Hz), 
2.40-2.48 OH, m), 4.51 (IH, dd. J = 11.7, 2.9 Hz), 6.83 (IH, td, I = 9. 
0, 4.4 Hz). 6.94-7.01 (IH, m), 7. 22-7. 26 (IH, m). 7.38 (2H, d. J = 8.5 H 
z), 7.53 (2H, d. J = 8.5 Hz). 

IR (ATR) cm-': 3487, 2941, 2860, 1728, 1496, 1414, 1321. 1217. 1176. 114 

9, 1086. 1014, 818, 787, 756. 633, 536, 478. 

mp: 72-76 "C 

MS m/z: 417 (MHH). 

Anal, calcd for C.sH.jClFAS 0.5HjO:C. 53. 59; H. 4.73; CI. 8.32; F, 8.92; 
S. 7.53. Found: C. 53.83; H. 4.67; CI, 8.39; F. 8.94; S, 7.72. 
mS&m 2 0 6: 7- [ (4-j7aD7xz:;i/) T.)^^:^)^] -7- (2. 5-y 
y)l^uyjL=.)\^) -1- (1 -fcfP'J v^;i/) 



7;WP*>^H^T, -15 t:fr*5iiT, 7- [ (4-i'D0 7x-;i/) x;U7jN:i 
M -7- (2, 5 -v7;U:tP7xr:;U) ^Zf^>m. (195 mg, 0.468 mmol) 
(D7-hy\i\^oyy>m^ (5 ml) \zn-^^)l=e)lt^^)> (53.9 1. 0.491 m 
mol), idJiU!7namm^VZf^Jl (64.1 1, 0.491 mmol) ^tw^fcik. 
-15 X:-V5^mmWVrCo JK^t^^^^c:e□'Jv>' (46.9 l. 0.552 mmol) ^tU^. 




ci 
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g|X5";U-'\=^1J-><J;0fl^^L, ^^IB^k-^*^ (171 Dig, 0.364 mmol. m)^B 

'H-NMR (400 MHz. CDClj) 6: 1.21-1.43 (4H. m), 1.54-1.67 (2H. m). 1.80-1. 
98 (4H. m). 2.03-2.15 (IH. m), 2.19 (2H. t, J = 7.6 Hz). 2.38-2.46 (IH, 
m), 3.36 (2H. t. J = 6.8 Hz). 3.44 (2H, t. J = 6.8 Hz). 4.51 (IH. dd. J 
= 11.5. 2.9 Hz). 6.83 (IH. td. J = 9.0, 4.4 Hz). 6.94-7.01 (IH, m), 7.23 

(IH, ddd, J = 8.8, 5.4, 3.2 Hz). 7.38 (2H, d. J = 8.8 Hz), 7.53 (2H, d. 

J = 8.8 Hz). 

IR (ATR) cm-': 2960, 1630, 1583. 1496. 1442. 1315. 1228, 1196, 1149, 108 

6, 1011, 872, 841, 822, 787, 756, 633, 536, 467. 

mp: 106-106 

MS m/z: 470 (MHH). 

Anal, calcd for CAClFjNOaS-.C, 58.78; H, 5.58; CI, 7.54; F, 8.08: N, 2. 
98: S, 6.82. Found: C, 58. 53: H, 5.49: CI, 7.66: F. 8.19: N, 3.06: S. 8. 
82. 

2 0 7: 3- [ (4-^PP7x:i;i/) -3- (2. 5->^ 

7)V:^nym~)l) -l-7°P/V-;i/ 



)V^-M -3- (2. 5-v7;l/^D7x-Jl/) Zfa\ft>§kJL^)V il.Zl g. 

300 




.OH 
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3.37 ininol) h 7 1 H □ 7 7 (10 ml) tCTK^^bU^'^^AT^l'Si:'^ 
A (1.0 M f-hy\^\^oyy>mi^. 6.74 ml. 6.74 mmol) ^m'^LfzWi. 

fc^, m^-v\mfmwbfco ^tuLfcmw^^^m. #e>nfe^^g«:x-xju 

^§e>nAc^^$:i^®^X5^;i/-^=^^it>J;0Hig^b. ^IB^b^tl (397 mg. 1.14 
■:^m2 : 7 )V:iyn-m%T . -78 C«C43l.iT, ^SS^J 5 T?#'=,nfc 2 - [ (4- 

i7PD7x-;u) -i, 4-v7;u4-p^>-tf> (2.00 g. 

6.60 mmol) Ov'p^ h4^'>X:$'>}g^S (50 ml) iCn -:/5^;i/>J^'i7A (1.57 M 
'\+-t}->«, 4.62 ml, 7.26 mmol) ^iBXIto JS!i&J#^^^^a*t?#iaL, 15 

^r^mi^Lfc. Kmmm^-n acj^^u. t-y5';i/- (2-3-H 

X^Jl^t^-y) vpt5^;i/->^> (2.08 g. 7.26 mmol) ©v'pt h+'>X37>^^K 

(5 ml) ^ta^rzm> ^M.x\mmmwvrzo sj5&«(C7K*jpAfc^> x— r 

h^^7^- (^^D-> : mmJ^^)\^ = 7:1) ML, igi^j4^»fitl«:IJ§?*Lfc. 
t#?>nfc?ft^^i^^^T-h^h Kd7^> (50 ml) izmmi^tzW:. -yv\t'fV^-^ 
^;i/r>^:Xr>A (1 M xh7t: Hni7^>^^R, 14.5 ml. 14.5 mmol) *ijn;t 

'X^^-tJ-^ : S1^®fX5^;i/ = l:maigl5«kO#fc5>li^aigL, ^IBIb^tl 
(2.07 g, 5.82 mmol, %%%) ^iEfe@{*<!: LT#fec 

'H-NMR (CDCI3) 6 2.27 (IH. ddd. J = 19.3, 10.3. 5.1 Hz). 2.72 (IH. ddd, 
J = 19.3, 9.0, 3.9 Hz). 3.48 (IH. Id. J = 10.5, 4.4 Hz). 3.85 (IH, td. 
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J = 10.5. 5.1 Hz), 4.85 (IH. dd, J = 10.3, 3.9 Hz), 6.84 (IH. td, I = 9. 
0, 4.4 Hz), 6.95-7.02 (IH. m), 7.23-7.27 (IH. m), 7.31 (2H, d. J = 8.5H 
z). 7.55 (2H, d. J = 8.5 Hz). 

IR (ATR) cr': 3519. 3043, 2964, 2922, 2875. 1576, 1495, 1427, 1396, 130 
8. 1186. 1147. 1084. 1036. 957. 895, 818, 786, 752, 708, 625, 521, 467. 
mp: 147-149 ° C. 
MS m/z: 347 (MHH). 

Anal, calcd for C.sH.sClFAS :C. 51.95; H. 3.78; CI, 10.22; F. 10.96; S, 
9.25. Found: C, 51.89; H, 3.75; CI, 10.15; F, 10.90; S. 9.36. 
HJS^SJ 2 0 8: 3- [ (4-^PD7xz:;i^) - 3- (2. 5-y 



3- [ (4-^OP7x-;W) 7s)VTt^^)V] - 3- (2. 5-z^y)V^nyx. 
-l-yp/iy— (150 mg, 0.432 miol) ^i^^un;f^^> (4 ml) \Z 
mmiy, h'JX5";i/75> (63.2 1, 0.454 mmol), ^^ZS^ aamM4 -=Lh 
P7x-;i/ (91.7 mg, 0.454 mmol) ^iPAfe^, ^?aT20B$MJ^Lrc, :;^t.^ 
X\ Kmmz\^Di)i^> (43.2 1. 0.518 Bmol), 43ctU^ h U X5^;i/7 = > (72. 
1 1, 0.518 mmol) SilD^fc^. ^taT18I^PflM*^bfc. RUt^m^mMb, t#e> 
nfcM^7^-:/->avU:^y>'U;^7^A^^P'7h^'^7^-{I'ftl^. ^^■»t> : 

+-tJ->ctOMfBL, mat-^^ (84.0 mg. 0.189 mmol. 44X) ^^Sfetfi*^^ 

'H-NMR (400 MHz. CDCI3) 6: 1.77-1.88 (4H, m). 2.37-2.47 (IH. m). 2.75-3. 
84 (IH, m). 3.09-3.20 (2H. m). 3.28-3.34 (2H. m). 3.89 (IH. ddd. J = 11. 




CI 
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3. 8.3. 4.4 Hz), 4.22 (IH, dt, J = 11.3. 5.6 Hz), 4.70 (IH. dd, J = 11.3. 
3.6 Hz), 6.83 (IH, td. J = 9.1, 4.4 Hz), 6.95-7.02 (IH, m), 7.20-7.26 
(IH, m), 7.39 (2H. d, J = 8. 6 Hz). 7.54 (2H, d. J = 8. 6 Hz). 
IR (ATR) cr': 2974. 2879. 1685. 1585, 1496, 1427. 1373, 1306, 1178. 114 
9, 1091, 816, 766, 754. 710, 631. 553. 523, 467, 444. 
mp: 109-110 C 
MS m/z: 444 (MHH). 

Anal, calcd for CzoHjoClFjNO^S: C, 54.12; H. 4.54; CI. 7.99: F. 8.56; N, 3. 
16; S. 7.37. Found: C. 53.93: H. 4.49: CI. 8.00; F. 8.50; N, 3.22; S. 7. 
37. 

m/^m 2 0 9: 3- [ (4-^aa7x-j|/) 7.)lt^r.M -3- (2. 5-v 
7;t/:tP7x^;U) :^alf>IU=4-W>i^;|/- 1-E^yi^>i3)lt^^'>y- h 




CI 



^mm2 0 m-nibnrcs- [ (4-^onyx.-)V) xju^^ji] -s- 

(2, 5-x7;U^0 7x-;W) - 1 -7°P/ty-;i/ (150 mg, 0.432 mmol) & 
v;i7DD^^> (4 ml) {C^^L, h'JX5^JU75> (63.2 I, 0.454 mmol), 

ii^U^UDiim4-::^huyx.:zjl (91.7 mg, 0.454 mmol) ^taXTzik. ^ 

mx'\mmi^vrco -A^^r. RitmzN-^>i^)\^\d:^y9> 00.3 1, 0.5 

18 mmol). :feJ;t/hUX5^Jl/75> (72.1 1. 0.518 mmol) ^iPAfe^, 

^mmbtzo mibtifzM^mi^^ji^y-Mzmmw:. im^mm (o.5mi) ^ 
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(132 mg, 0.226 mmol. 52»;) ^M^WH^tLX'Mc, 
'H-NMR (400 MHz. CDCl,) 6: 2.35-2.45 (IH. br m), 2.56-2.72 (2H. br m), 
2.79-2.88 (IH, m). 3.28-3.40 (2H. m). 3.63-4.28 (8H. m), 4.60 (IH. dd. J 

= 10.8. 3.9 Hz). 6.82 (IH. Id. J = 9.1, 4.4 Hz). 6.96-7.02 (IH. m), 7.1 
8-7.26 (IH. br m). 7.39 (2H, d, J = 8.6 Hz), 7.45-7. 53 (5H, m). 7.58-7.6 
4 (2H, br). 

IR (ATR) cm': 2958. 2708, 2675, 1701. 1583, 1495, 1423. 1321, 1255, 121 
7, 1153, 1142, 1092, 951, 827, 752. 700, 627, 555, 525, 468. 
mp: 184-189 "C. 
MS m/z: 549 (M»+H). 

Anal, calcd for CjAtCIF^NAS HCl :C, 55.39: H, 4.82; CI, 12.11; F. 6.4 
9; N, 4.78: S, 5.48. Found: C, 55.11: H. 4.80: CI, 11.92: F, 6.36: N. 4. 
85: S, 5.54. 

MMM 2 10: 3- [ (4-^Da7x-;i/) -3- (2. 5-v 

yjl^qyxz^M yPb!;i/=N- ( 2 -b HD^i/X5";U) -N-^^;P;<JJI/ 




CI 



(2, 5-v7;p:^-P7x— ;i/) -l-:/DAV-JU (150 mg. 0.432 mmol) 5: 
v?^PP/^> (4 ml) izmMV> hijX^;P75> (63.2 1, 0.454 mmol). 
43j:?>"^PPli^4--hP7x-;i/ (91.7 mg, 0.454 mmol) ^iM^fz^k. ^M. 
X'lQmmmWLfz. -A^^T. Kmm\zl^-;f^^)\^:L^>'--)l7^> (41.6 I. 0. 
518 mmol). *5<fcJ^h 'JX5^JP7S > (72.1 1. 0.518 mmol) ^m^tzWi^ 
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t:mi^L. mat^^ (mm, 0.304 mmoi. 10%) ^m^^^mtLxntcio 

'H-NMR (400 MHz. CDCI3) 6 : 2.33-2.48 (IH, br m), 2.77-2.97 (4H. m), 3.2 
7-3.43 (2H. br m), 3.68-3.78 (2H. br s), 3.87-3.98 (IH, br m), 4.19-4.30 
(IH. br m), 4.65-4.77 (IH. br m). 6.84 (IH, td, J = 9. 1. 4.4 Hz), 6.95- 
7.02 (IH, m), 7.21-7.26 (IH. m). 7.39 (2H. d. I = 8.8 Hz). 7.54 (2H. d. 
J = 8.8 Hz). 

IR (ATR) cr': 3423. 2943. 1685, 1583. 1495. 1317, 1279, 1215, 1147. 108 
0, 1012, 827. 754. 708. 627, 555. 467. 
MS m/z: 448 (M*+H). 

El-MS: 447.0699 (Calcd for C.sHjoClFjNOsS: 447.0719) 

mmm 211: 3- C U-i^aayji-M -3- (2. 5-v 

o=s=o 0 

0 

CI 

mmm2 0 irm^bntzs- c u-c^uuyx:i)i) -a- 

(2. 5->'7;U^P7x-;U) -1-7'DAV-;U (ISO mg, 0.432 mmol) $r 
i;^Dn:^^> (4 ml) iZi^Mh. N'JX5^;U75> (63.2 I, 0.454 nmol), 
io^ZS^nnim.4-~hDyx.~)l (91.7 mg. 0.454 mmol) ^jD;tfcft. M 
MX'iOmmi&Wbrz. 'Al^^X\ RJtmz^Jl't^O > (45.1 1, 0.518 mmol). :fe 
J;tXhUx5^Jl/75> (72.1 I, 0.518 mmol) ^m^tz^.^ ^UX'immWiy 

^yyyl/:Ll/^)-h^)Vtiyh^U-7hifyy^-\z¥tL. : H^itX^^ 
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ckDH-^^ab. mi^t'^'^ (123 mg. 0.267 mmol. 62X) ^U^&r^^^thX 

'H-NMR (400 MHz. CDClj) 6: 2.39-2.48 (IH. m), 2.79-2.88 (IH, m), 3.19-3. 
47 (4H. br), 3. 52-3. 70 (4H, br s), 3.97 (IH, ddd, J = 11.2. 8.3, 5.1 Hz). 
4.23 (IH, dt, J = 11.2, 5.6 Hz), 4.65 (IH, dd. J = 11.2. 3.4 Hz), 6.84 
(IH, td, J = 9.0. 4.6 Hz). 6.97-7.03 (IH. m). 7.22-7.26 (IH. m). 7.40 (2 
H. d, J = 8.5 Hz), 7.53 (2H. d, J = 8. 5 Hz). 

IR (ATR) cr': 3086, 2864, 1684, 1576. 1498, 1469. 1427. 1311, 1281, 124 
0, 1221. 1178, 1142, 1080. 837. 773. 752, 710. 633, 557, 528, 471. 
mp: 140-141 "C. 
MS m/z: 460 (M*+H). 

Anal, calcd for CjoHmCIFjNOsSiC. 52. 23: H. 4.38: CI. 7.71: F, 8.26: N. 3. 
05: S. 6.97. Found: C. 51.95: H, 4.29: CI. 7.80: F. 8.32: N, 3.12: S, 7. 
12. 

miS&m 2 12: 3- [ (4-!^PP7xr:;P) 7.))^jt^:z)\^l -3- (2. 5->^ 
-7 )V^uy :/pe;i/=4-7xrji/- i-br^7y>:<jJU7t^=^y^-h 




CI 



Il5lfy2 0 7T'#5>nfc3- [ (4 -i^ □ P 7x-JU) T.Jl/Jl^-JU] -3" 
(2, b-'Jy)Vtuyji-)V) -l-:/PA/-JU (150 mg. 0.432 minol) ^ 
i^^nn^^y (6 ml) izmMl^. h UX'^^JI/TS > (63.2 I. 0.454 mmol), 
*5<kO'i'PP4i^4-— hP7x— ;U (91.7 mg. 0.454 mmol) ^iQ^fc^. M 

ui^mmwLtzo 'A^^r. Rjtsm\zN-yx.zi)U}d^yi^> m.\ i. 0.5 
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18 innol), *3J;tJfh'Jx5^;U7S> (72.1 I, 0.518 flunol) ^1iQA.ft'ik. ^iS 

;i^_/\i|p-y->^r)?li^H^L> ^IB^b'&tl (158 mg. 0. 295 mmol. 68X) ^SSfitF 

'H-NMR (400 MHz, CDCI3) 6: 2.40-2.50 (IH, m), 2.80-2.89 (IH. m), 3.00-3. 
15 (4H, br s). 3.37-3. 65 (4H, m). 3.98 (IH, ddd. J = 11. 2. 8. 3, 5. 1 Hz), 
4.24 (IH. dt, J = 11.2. 5.6 Hz). 4.67 (IH. dd, J = 11.2. 3.9 Hz), 6.84 
(IH, td. J = 9.0, 4.6 Hz). 6.89-6.93 (3H, m), 6.95-7.03 (IH. m). 7.23-7. 
32 (3H, m), 7.39 (2H, d, J = 8. 3 Hz), 7.54 (2H, d, J = 8. 3 Hz). 
IR (ATR) cr': 2829. 1687. 1599. 1581, 1495. 1437. 1321, 1223. 1151. 113 
0. 1084, 1001, 930, 814. 758. 692. 634. 552, 469. 
Dip: 127-129 V. 
MS m/z: 535 (M*+H). 

Anal, calcd for C2jH„CIFjNj04S:C. 58.37; H. 4.71; CI. 6.63: F. 7.10; N, 5. 
24; S, 5.99. Found: C, 58.28; H. 4.86; CI, 6.56; F, 7.17; N, 5.30; S, 6. 
13. 

^mm 2 13: 3- [ (4-i7anyji=.)V) XJl^t^z^M -3- (2. 5->? 




ci 
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(2. 5-v7Jl'^D7x— ;P) - l-:^0/^y—)V (ISO mg. 0. 432 Dunol) ^ 
iy^na;f^^> (4 ml) M^L. h'Jx5^>il/75> (63.2 I, 0. 454 ininol), 
i3<j;U^^DPil^4-— hD7x:^;l/ (91.7 ing, 0.454 mmol) ^iM^fc^. ^ 

?aTi8«jt«iLfc, ^^viT, Sf&®{cN-/5^;nf'^7':^> (57.4 1. o.sis 

mmol), i5d;Z^h'JX5^;U75> (72.1 I, 0.518 mmol) ^m^ft^s ^tat?2 

i^^y : p^^y-JU = SOiljgtBSBctOttfc^H^iiSSbfi. f#?>nfe@ftS:X 
;$'y-;nij§^Li^^:^^-x^y-;i^ (2 mi) S:jta;^^c^, WmMX^tLo 
#e>tlfc:@#:5:S^i?X5";UT«fe?tb, ^IBfl::-^*^ (96.9 mg. 0.189 mmol. 44X) 

'H-NMR (400 MHz, CDCI3) 6: 2.37-2.47 (IH. m). 2.60-2.92 (8H, m), 3.20-4. 
30 (6H. m). 4.62 (IH. dd, J = 10.0, 3.4 Hz). 6.85 (IH. Id, I = 9.0. 4.4 
Hz), 6.98-7.05 (IH. m), 7.19-7.28 (IH, m), 7.39 (2H, d, J = 8.8 Hz), 7.5 
1 (2H, d. J = 8.8 Hz). 

IR (ATR) cm-': 2387, 1699, 1583, 1496, 1473, 1425, 1317. 1255. 1232. 117 
6, 1149, 1084. 978, 829, 758, 710. 629, 555. 467. 
MS m/z: 473 (MHH). 

Anal, calcd for Cj.HjsClFjNAS HCI 0.25HjO :C, 49.08; H, 4.81: CI, 13.80: 
F, 7.39; N. 5.45; S, 6.24. Found: C, 49.03; H, 5.01; CI, 13.31; F, 7.31; 
N, 5.54: S, 6.28. 

%%^\ 2 14: 3- [ (4 -:i7DP7xX;l/) 7s)\/i5^-)]A -3- (2. 5-v 

7Ji/:tD7xxju) yobr;u=:^;i^n^-h 
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CI 



II»J2 0 7T*#e>nfc3- c (4-i^PD7x-;i/) -3- 

(2, 5-z^7)V:tayji-)V) -l-yo/iy— ;U (200 Dig, 0.576 mmol) 
>?i7DP/:57> (4 ml) MiSL, h'jX5';U75> (84.2 1. 0.605 nunol), 
:feJ;UC^PDJii?4--hD7x-;i^ (122 mg, 0.605 mmol) ^M^tzm. 

rimmmi^vtzo s^&^nji7>tn77jc (2.5 mi) ^mxtzW:. ^mx-zm 
rcjfm^MmLrc. m<btirzmw^mmx^A-^^-^>^Dn^^iy^ mat 

^tl (156 mg, 0.353 mmol. 61!li) ^M^i\r^m^tbX'^rzo 
'H-NMR (400 MHz, CDC Ij) 6 : 2.34-2.44 (IH, m), 2. 77-2. 86 (IH. m), 3.89 
(IH, ddd. J = 11.0. 9.0. 5.1 Hz), 4.19 (IH, dt, J = 11.0, 5. 6 Hz), 4.53 
(2H, br s). 4.69 OH, dd. J = 11. 0, 3.9 Hz). 6.84 (IH, Id. J = 9.0, 4.4 
Hz). 6.97-7.03 (IH, m). 7.24 (IH, ddd, J = 8.8, 5.4, 3.2 Hz), 7.40 (2H, 
d, J = 8.5 Hz), 7.54 (2H, d, J = 8. 5 Hz). 

IR (ATR) cm"': 3452, 3263. 1734, 1606, 1493, 1396, 1313. 1230, 1144, 108 
0, 1051. 957, 829. 795, 752, 623, 553, 465. 
mp: 139-140 X:. 
MS m/z: 390 (MHH). 

Anal, calcd for C,8H,«C1F,N0,S:C, 49.30; H, 3.62; CI, 9.10; F. 9.75; N, 3. 
59: S, 8.23. Found: C, 49.13; H. 3.53: CI, 9.19; F, 9.86: N. 3.68: S, 8. 
35. 

^mmZ 1 5 : 3- [ U-ifUU7:L-)V) 7s)Vt^Z.M -3- (2. 
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0 

CI 

Il5fi0ij2 0 7-Ct#^nfc.3- [ (4-^aa7x-JP) x;i/*-;n -3- 
(2, 5 -v7;U;fP7x:^Jl') -l-:^P/iy— ;U (200 mg, 0.576 mmol) ^ 
i;^np>t^> (4 ml) hUX5^;W7^> (84.2 1. 0.605 mmol), 

*3j;t/^ODjii?4-— h0 7x— ;i/ (122 mg, 0.605 mmol) ^tU^it^. ^M. 

rimmmwi^fc. 'A^^x\ Kjt-m\z^^}i7^> (2.00 Mxh^t:KP7^> 

2.0 ml. 4.00 mmol) ^rllP^fc^, ^iaT24I^PBljSJ^bfc. 
tK{Cp^5^;1/75> (2.00 Mxh^k K□7^>^^lS, 3.0 ml. 4.00 mmol) 

e, II, i^^^-*^ p-7 h i?'^ 7 - (7K/7-k h::i h U ;i./:^m<^^g^^iK^^ 
^ffl)llTi|tg}L. ^BB^tl'Dtl (62.1 mg, 0.154 mmol, 2711;) ^m^^WH^t 

'H-NMR (400 MHz. CDCI3) 6: 2.32-2.45 (IH, m), 2.60-2.85 (4H. m). 3.83-3. 
90 (IH. m). 4.19 (IH. dt. J = 11.0. 5.4 Hz), 4.49 (IH. br s). 4.68 (IH, 
ra). 6.84 (IH. td, J = 9.0. 4.4 Hz). 6.96-7. 02 (IH. m). 7.20-7.26 (IH. m). 
7.39 (2H, d. J = 8.5 Hz), 7.54 (2H, d, J = 8.5 Hz). 
IR (ATR) cm-': 3403. 1709. 1527. 1496, 1477. 1317, 1248. 1147. 1085, 101 
2. 827. 754. 629. 555. 467. 
MS m/z: 404 (MHH). 

FAB-MS: 404.0551 (calcd for C.AtCIFjNO^S: 404.0535) 
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2 16: 3- [ (4-:^Pa7xr.;i/) -3- (2. 5-y 



mmm2 0 IX^n^ntzS- C (4-^'DP7xIi;P) T-JUjI^-;!/] -3- 
(2, b--Jy)V:tuy:LZL)V) -1-^0/1/-;!/ (200 mg. 0.576 mmol) 
i;^PDpC^> (4 ml) hUX^;U75> (84.2 1, 0. 605 mmol), 

^^U^UUWB.^-^huy:L-)V (122 mg, 0.605 mmol) ^MXtz^. ^iS 
T6litra^i^Lfc. Sf&^tC50!i; vpt5';i^75>7KM (2 ml) $:llP^^c:^, ^ 
jST15^PBm*^bfc. SOX v;>t5';i/7$>7KW (1 ml) <&mfc^, 

;/t5^S?&7^«;;v^vU:tfy;U*^Ai'P-7h^^7>r-l3#b. '\=^1t> : 
^X5";U = 3:2j^l±i«D#fc^®S:ML. (151 mg, 0.362 mmol, 

63!l!) ^^.m\^mnthX%t:io 

'H-NMR (400 MHz, CDCI3) 5: 2.38-2.46 (IH. in), 2.70-2.88 (7H, m), 3.89 
(IH. ddd, J = 11.2, 8.3. 4.9 Hz). 4.21 (IH. dt, J = 11.2. 5.6 Hz), 4.69 
OH. dd, J = 11.2, 3.9 Hz). 6.83 (IH, td, J = 9.0, 4.4 Hz), 6. 95-7.02 (1 
H, m), 7.23 (IH, ddd. J = 8.8, 5.4, 3.4 Hz). 7.39 (2H, d. J = 8.5 Hz). 7. 
54 (2H, d. J = 8. 5 Hz). 

IR (ATR) cm": 2943, 1697, 1583. 1495, 1402, 1319, 1279, 1223, 1180, 114 
7, 1082, 1012, 829, 754. 710, 623, 555, 525, 467. 

MS in/z: 418 (M'+H). 

FAB-MS: 418.0692 (calcd for C„H,9ClFjN0«S: 418.0691) 

%mm 2 17: 2- [1- [ (4-^PP7xX;i/) 7.)lt^Z.M -2-7xX 




CI 
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0 

CI 

7x-;i/) -i. 4-v7;i/:tP^>-tf> (202 mg, o.ee? 

mmol) 0z^:^h^'yX^>mm (50 ml) »Cn -:;^5';l''J5'':7A (1.60 M'N+lt 
>^f^, 459 I, 0.734 mmol) SrilPAfe^> ^ia^T^MLifc. SJf&M<&-78 
t:ic:/^aL, '^>>^;i/":^DS H (87.2 i, 0.734 mmol) ^mfVfz'iks ^i^^ 

m&it'^'^ (125 mg. 0.318 mmol, m) ^M^M 

'H-NMR (400 MHz, CDCI3) 6: 3.32 (IH, dd, J = 13.9, 11.7 Hz), 3.84 (IH. 
dd, J = 13.9, 3.4 Hz), 4.81 (IH, dd, J = 11.7, 3.4 Hz), 6.69 (IH, td, J 
= 9.3, 4.4 Hz), 6.87-6.94 (IH, m). 7.00-7.05 (2H. m), 7.12-7.20 (3H, m), 
7.38-7. 43 (3H, m), 7.57 (2H. d, I = 8.5 Hz). 

IR (ATR) cm-': 1574, 1493, 1303, 1279. 1219, 1144. 1083, 1011. 879. 825. 
785. 742. 698, 633. 555, 526, 467. 
mp: 160-161 "C. 
MS m/z: 393 (M*+H). 

Anal, calcd for CjoH.sClFjNOjSiC. 61.15: H, 3.85: CI. 9.02; F, 9.67: S, 8. 

16. Found: C. 61.07: H. 3.87: CI, 8.95; F, 9.95; S, 8.30. 

^mM2 1 8 : 2- [2- C (4 □□7xr.;U) 7.)l^t^=.M -2- (2, 
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o=s=o Ka^ 

CI 

-1. 4-v7JU^P'^>if> (150 mg, 0.495 mmo I), *5J;D?2 
-tf "Jv^JP^^iS^y— (95.5 1, 0.990 mmol) $:h;UX> (5 ml) 
v7'y;jC5^U>hiJ-n-:/^;i/iJ^X*7> (239 mg, 0.990 mmol) ^JDAfc^, 
7Jl'=f>^ffl^T. ISMJtofiji^Lrc. SJ^i^rt^Mb. t#^>nfc^M$:7^ 

nB^ly^ mat'a'^ (96.6 mg, 0. 245 mmol, A9%) $:M6tf^^Bli<h LT#/i, 
'H-NMR (400 MHz. CDCI3) d : 3.49 (IH. dd, J = 14.7, 10.7 Hz), 3.95 (IH, 
dd, J = 14.7, 4.6 Hz), 5.37 (IH, dd, J = 11.0, 4.2 Hz), 6.73 (IH, Id, J 
= 9.0, 4.4 Hz). 6.86-6.94 (IH, m), 7.03-7.07 (2H, m), 7.33 (IH, ddd. J = 
8.8, 5.4, 3.2 Hz), 7.39 (2H, d, J = 8.5 Hz), 7.49 (IH, td, J = 7.8, 1.7 
Hz), 7.60 (2H, d. I = 8.5 Hz), 8.41 (IH, d, J = 4.4 Hz). 
IR (ATR) cm-': 3041. 1585. 1496, 1433, 1321, 1277, 1 149, 1086, 910, 825. 
779, 746, 644, 536, 461, 436. 
mp: 105-107 "C. 
MS m/z: 394 (MHH). 

Anal, calcd for C.jHuClFjNOjSiC. 57.94: H. 3.58: CI, 9.00; F, 9.65; N, 3. 
56; S, 8.14. Found: C, 57.85; H, 3.59; CI, 8.97; F. 9.52; N. 3.69; S, 8. 
28. 

mum 2 19: 3- [2- [ (4-^Da7x:zjU) T^JI^tTsILM -2- (2. 
5-v?7;i/:tD7xIi;i/) X^M lf'J>?> 

313 



wo 03/055850 



PCT/JP02/13792 




CI 



-1, 4-z^y}V^a^>-\£> (120 mg, 0.396 mmol), :fe<tC^3 
-e'J>^;i'^3'/->'l^ (50.1 1. 0.515 mmol) $:h;l/X> (4 ml) tC^j^lU, 
>'T/>^5^^>hU-n-:/^;^Ai^;^*^>' {124 mg. 0.515 mmoO t:M^ft^> 

^igat/, ^t3^b-&tl (90.3iiig, 0.229 mmol. 58X) LTttfc. 
'H-NMR (400 MHz, CDCI3) 6: 3.35 (IH. dd, J = 14.4, 11.7 Hz), 3.85 (IH, 
dd, J = 14.4. 3.9 Hz). 4.77 (IH. dd. J = 11.7. 3.2 Hz). 6.71 (IH. td. J 
= 9.0. 4.4 Hz). 6.90-6.97 (IH. m). 7.13 (IH. dd, J = 8.1, 4.9 Hz), 7.37- 
7.45 (4H, m), 7.57 (2H, d, J = 8.8 Hz), 8.30 (IH, d, J = 2.0 Hz), 8.41 
(IH, dd, J = 4.9. 1.5 Hz). 

IR (ATR) cm-': 3078, 1577, 1495, 1427, 1313, 1279, 1217, 1144, 1082. 101 
2, 823. 775. 752, 706, 646, 557, 532, 464. 
mp: 162-163 X:. 
MS m/z: 394 (M*+H). 

Anal, calcd for C.gHi^ClFjNOiSiC, 57.94; H, 3.58: CI, 9.00: F. 9.65: N, 3. 
56: S, 8.14. Found: C, 57.80: H, 3.51; CI, 9.06; F. 9.53; N. 3.71; S. 8. 
22. 

2 2 0: 4- C2- [ (4 P □ 7x-;U) 7.)lt-Z.M -2 - (2. 
5-v7;U:j-a7xr.jU) X^M hr'j>^> 

314 



wo 03/055850 



PCT/JP02/13792 




CI 



— -1, 4-py)\^:tn^>i£> (200 mg. 0.660 mmol), *«ttX4 
-tf'J vJUp<:57y— ;U (144 mg, 1.32 mmol) hJl/X> (6 ml) izmMl^. v 
jy ^^U>h^)-n-Z^^)lt^7.tsy> (318 mg. 1.32 mmol) ^jJP^fe^, 

l:2mg|5<fcOt#^c^)-lli&«^L7^:. f#e.nfc@#^i^mx^;UJ:0^i^SL, 
^la^b^tl (81.4 Dig. 0. 207 mmol, SIX) ^iSfetft^^Sil/Tllfco 
'H-NMR (400 MHz. CDCI3) 6: 3.34 (IH, dd, J = 14.2. 12.0 Hz), 3.84 (IH. 
dd. I = 14.2. 3.4 Hz), 4.81 (IH. dd. J = 12.0. 3.4 Hz). 6.72 (IH. td. J 
= 9.0. 4.6 Hz), 6.91-6.96 (IH, m), 6.97 (2H, d, J = 6. 1 Hz), 7.34-7.39 
(IH, m). 7.40 (2H, d. J = 8.5 Hz). 7.56 (2H, d, J = 8.5 Hz), 8.42 (2H, d 
d. J = 4.4. 1.5 Hz). 

IR (ATR) cm-': 1597. 1493. 1417, 1301, 1277, 1219. 1174, 1144, 1082, 101 

2. 985. 883. 850, 808, 754, 706. 631, 606, 557, 524, 469. 

mp: 129 "C. 

MS m/z: 394 (MHH). 

Anal, calcd for C.jHhCIFjNOjSiC. 57.94: H. 3.58; CI, 9.00: F. 9.65: 
N, 3.56; S, 8.14. Found: C, 57.67; H, 3.45; CI, 9.00; F, 9.78; N, 3.64; 
S, 8.31. 

2 2 1: 2- [3- (4-^PD7xx;U7.;U7l^x;U) -3- (2. 5- 
v7)t/:tD:7xX;i^) 7°aejl/] 5^;j-7x> 
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-1, 4-iyy)Vyirn^>i£> (lOO mg, 0.330 mmol), *3<fc?/2 
- (2-5^X-;U) (144 mg, 1.32 mmol) $:h;i'X> (3 ml) fC^ 

MV. i^r y :^'^Uyh^)-n-Zf^}V-^7.-^y> (159 mg. 0.660 miol) ^JP 

= \2:\mmi:r}mc^m^m^SSU mmt^^^O OO.O mg. O.2I8 mmol. 53X) 

'H-NMR (400 MHz. CDCI3) 6 : 2.42-2.52 (IH, m). 2.68-2.83 (2H, m). 2.85-2. 
92 (IH. nO. 4.54 (IH, dd. J = 11.2, 2.4 Hz). 6.70 (IH, d. J = 2.7 Hz). 6. 
86 (IH, td, I = 9.0, 4.4 Hz), 6.90 (IH, dd, J = 5.1, 3.4 Hz), 6.97-7.05 
(IH, m). 7.14 (IH. dd, J = 5. 1, 1.2 Hz), 7. 24-7. 29 (IH. m), 7.38 (2H, d. 
J = 8.5 Hz), 7.51 (2H, d. J = 8.5 Hz). 

IR (ATR) cm-': 3086. 1583. 1495, 1425. 1394. 1317. 1277. 1147. 1084, 101 
2, 827, 754, 694, 627, 555, 465. 
MS m/z: 413 (M*+H). 

FAB-MS: 413.0251 (Calcd for C,9H,sClFAS: 413.0248). 

^li^J 2 2 2: N- [3- [ (4-^Da7xr;U) 7.;U4^Xjl/] -3- (2. 




CI 
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x-;l/) -4- (2. 5-i^7;U^P7x-;|/) ifti? (200 mg. 0. 

533 mmol) (Dh)lJi>mm (Soil) ICh'JX^JU75> (81.5 I. 0.586 mmo I), 
*5j;tJ^v7x-;U'J >i!7vH (126 I. 0.586 mmol) $:JnA, 0 'CT'2litOT 

i^LAc. s.jt-m^zmmmmmm^> ^m^zn^mi^x^y-jv (2 mi) jn^fe^, 

L)b. #bnfcS#:^Mx5^;U-/\^1t>ctOS^^aU. ^lEfii^t) (129 mg, 

0.309 mmol. 58X) tiB^mi^tvxmrco 

'H-NMR (400 MHz, CDCIj) 6 : 1,21 (3H. t, J = 7. 1 Hz). 2.24-2.36 (IH. m), 
2.60-2.70 (IH, m), 3.10-3.33 (2H, m), 4.06 (2H, q, J = 7. 1 Hz), 4.60 (1 

H, dd, J = 11.0. 4.6 Hz). 4.70 (IH, br s). 6.83 (IH. td. J = 9.0. 4.4 H 

z). 6. 95-7. 02 (IH. m). 7.21-7.26 (IH. m). 7.38 (2H. d. J = 8.3 Hz), 7.52 
(2H, d, J = 8. 3 Hz). 

IR (ATR) cm-': 3394, 1691. 1576. 1525, 1496. 1396. 1304, 1281, 1250. 122 

5, 1149, 1086, 1028, 1012. 974, 885, 829, 791, 766, 752, 629. 553, 465. 

mp: 121-122 "C. 

MS m/z: 418 (MHH). 

Anal, calcd for C,gH,8ClFjN04S:C, 51.74; H. 4.34; CI. 8.48; F. 9.09; N. 3. 
35; S. 7.67. Found: C, 51.49; H, 4.43; CI. 8.55; F, 9.13; N, 3.61; S, T, 
75. 

2 2 3: N- [3- [ (4 □□7xX;i/) 7.)\^Ti^=-M -3- (2. 
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CI 



N- [3- [ (4-i^DD7x-;U) -3- (2, 5-i?y)V:t 

□ 7x-;i/) yPtf;H tDi^Z-^^ymx^A (lOO mg, 0.239 mmoDSrT-h^b 
h*D7^> (4 ml) {cji^L7lc^'(b:M"'J':>A (60!K dispersion in mineral oi 
1. 11.5 Dig. 0.287 mmol) ^M^tz^. zmf^^^-^^WLTz, KJt^mza-}^ 

(17.8 1, 0.287 mmol) ^jp^, ^M.X'\mmmwvrz, $e.{i, 7m 

iti-h*JOA (60!K dispersion in mineral oil, 5.00 mg, 0.125 mmol), :feJ; 
t>'3-Hp^^> (10.0 1, 0.161 mmol) ^JJP^, SiaT24Mlt*^tfco Kft- 

m\z7i(. (5 ml) ^m^tz^. mmhtzo iie>nfc3ias:B^Bgx^;i.T-iftaiL. 
itiw.^m^iimyKr'm,wm^ mm-^^^-'y'yAT^mi^i&miyrz. n^ntzm^ 

)V = 3:lltffig?=fcD#fc5>lii^i8ISb, ^tSfb-^*^ (83.2 mg. 0.193 mmol. 8 

\%) ^m^m^mntLxmrz. 

'H-NMR (400 MHz, CDCI3) 6: 1.11-1.27 (3H, br m). 2.20-2. 35 (IH, br m). 
2.68-2.90 (4H, m), 3.18-3.35 (2H, m), 3.93-4.12 (2H, br m). 4.51 (IH. br 

s). 6.82 (IH. td, I = 9.0. 4.6 Hz). 6.96-7.04 (IH. br m). 7.21-7.27 (IH. 

br m), 7.38 (2H. d, J = 8.5 Hz), 7.51 (2H, d, I = 8.5 Hz). 
IR (ATR) cm"': 2983, 1693, 1583, 1495, 1319, 1182, 1147, 1084, 1012, 883. 

827, 754. 710, 629, 555, 467. 
MS m/z: 432 (MHH). 

FAB-MS: 432.0838 (calcd for C.sHj.ClFjNO^S: 432.0848) 

MMm 2 2 4 : N- [4- [ (4 □□7xr;i/) 7.;U^X)l/] -4- (2, 
5-v7JU^a7xx;i/) 7'5"JU] ;^>)l/A$>ig2-3-KX5=-JU 
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^^HHflT, 0 'C(C::feViT^Jg*«J2 0 2-rf#e>nfc5- [ (4-^D07x 
7s)\^t-:i)l] -5- (2, 5-v'7;U^D7x-;W ^^g? (400 mg, 1. 
03 minol) ©h;UX>^j^ (5 ml) ^^(C h U X5^;i/7S > (157 1. 1.13 mmo 
I), i5J:ZSzPyx.:=.)V^J>m7zy\^ (243 1. l.lSmmol) <&j!ra;l, ^l^X'imm 

mwi^tzo RftM^mfmmmmm^> ^aic}^^b2-3-h*x^y-;u (leo 

1, 2.06 mmol) jD^it^, $ e,{Cl. BUtWiftjlgitbfco SJi&f^$:i^i?x5^;P 

(300 mg. 0.538 mmol. 52X) ^M^^^i^^tLX'^it, 

'H-NMR (400 MHz. CDClj) 5: 1.44-1.60 (2H. m). 2.05-2.17 (IH, ni), 2.44-2. 

55 (IH, m), 3.19 (2H, q. J = 6.4 Hz), 3.28 (2H, t, J = 6.8 Hz). 4.29 (2H. 
t. J = 6.8 Hz). 4.57 (IH. br m). 4.76 (IH. br s), 6.84 (IH, Id. J = 9.0, 
4.4 Hz). 6.95-7.02 (IH, m), 7. 23-7. 28 (IH, m), 7.39 (2H. d. J = 8. 5 Hz). 
7.53 (2H, d. J = 8.5 Hz). 

IR (ATR) cr': 3406. 1722. 1585. 1516. 1493. 1306, 1238, 1147, 1009, 872. 
822. 781. 752. 708. 627, 546. 525, 463. 
mp: 100-101 X: 
MS m/z: 558 (M*+H). 

Anal, calcd for C,5H,3ClF2lN04S:C. 40.91; H, 3.43: CI. 6.36; F. 6.81; N. 2. 
51; S, 5.75. Found: C. 40.79; H. 3.40; CI. 6.41; F. 6.96; N. 2.61; S. 5. 
85. 
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2 2 5: 3- [4- [ (4 -^pa7x:n;i/) -4- (2. 



^mmmn.y^ o "cc^siiXN- [4- [ (4-^dd7x-;i/) 
;u] -4- (2, 5-v7;p;t-D7x^;u) *^a**>ii2-3-kx 

(158 ig, 0.283 mmol) h^k Ka77>J§^iK (5 ml) »C7K^^b:M-'J 
»7A (60* dispersion in mineral oil, 13.6 mg, 0.340 mmol) ^jDx.fc^. ^ 

ia-ci8P#Fflmj$bfco KJtmzT^^mxtz^. mmx.^)\^rmihLtzo mi^m^ 

HiiSL/, SISB'ft'&tl (52.1 mg. 0.121 mmol, 43*) t:m^n^B^tl.xmt> 
'H-NMR (400 MHz. CDCl,) 6: 1.52-1.63 (2H. m). 2.05-2.16 (IH. m). 2.42-2. 
51 (IH. m), 3.18-3.35 (2H. m). 3.50 (2H. t. J = 8.3 Hz), 4.31 (2H, dd. J 

= 8.8. 7.1 Hz). 4.60 (IH, dd. J = 10.3. 4.9 Hz). 6.85 (IH, Id. J = 9.0. 

4.4 Hz), 6.96-7.02 (IH. m). 7.22-7. 28 (IH. m), 7.39 (2H, d. J = 8. 5 Hz). 

7.54 (2H. d. J = 8.5 Hz). 

IR (ATR) cm-': 2918. 1734, 1583. 1487. 1425. 1308, 1265, 1182, 1130, 108 
6. 1012. 895. 804. 758, 708. 594, 577, 538. 478. 444. 
mp: 156-159 "C 
MS m/z: 430 (M*+H). 

Anal, calcd for C,sH,jClFjN0,S:C, 53.09; H. 4.22; CI. 8.25; F, 8.84; N, 3. 
26; S. 7.46. Found: C. 52.84; H. 4.15; CI. 8.40; F, 8.96; N. 3.33; S. 7. 
58. 
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mmm 226: n- r4- r (4->^pp7x-;u) 7.)v^::.m -4- (2. 



-5- (2, 5 -':^7;p;i-07x:^;P) -^^i! (294 ng. 0.533 iranol) O 
h)lx.ymm (6 ml) {Ch'Jx5"Jl/7a> (126 1, 0.907 mmol), *5<tr>'e;:7 
x-;U'J>i?7vK (195 1. 0.907 mmol) 2:JJP^. ^fiT3B#P^MJ^Lfc. S 
JEStK^SI^rBlia^iigiE^. gia[C}^^b2-;t5^;U-2-:/0/iy-;|/ (l mi) 

ttfc^i'lii^ML, M<b^#) (171 mg, 0.383 mmoU 51S;) ^B^mi^tbT 

'H-NMR (400 MHz, CDCI3) 6: 1.40-1.49 (IIH, s), 2.05-2.14 (IH, m). 2.43-2. 
52 (iH, m), 3.07-3.17 (2H, m). 4.48-4.60 (2H. m), 6.83 (IH, td. J = 9.0. 
4.4 Hz), 6.94-7.01 (IH. m). 7.24 (IH. ddd. J =8.8, 5.4. 3.2 Hz), 7.38 
(2H, d. J = 8.5 Hz). 7.53 (2H. d, J = 8.5 Hz). 

IR (ATR) cm-': 3392, 2960. 1695, 1583, 1514. 1493, 1365. 1313. 1248. 117 
4, 1147. 1084, 999. 827. 752, 644. 548, 528. 451. 
mp: 119-120 "C. 
MS m/z : 460 (MHH) . 

Anal, calcd for C„H2,ClFjN04S:C. 54.84; H. 5.26; CI. 7.71; F. 8.26; N, 3. 
05; S. 6.97. Found: C, 54.84; H. 5.31: CI, 7.06; F. 8.36; N, 3.16; S, 7. 
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14. 

227 4- [ (4-^an7x-;i/) 7.)l^:=.)V] -4- (2. 



N- [4- [ (4-^007x-;i/) :^)Vt^:i)V] -4- (2. 5-v7;i/:r 
n7x::i;U) tl)W^B.>mt-:f9)U (104 mg, 0.226 minol) y 

(2 ml) nigitit (2 ml) ^m^rz'^,^UT2mfmwiyrco Kmm^ 

9 mg, 0.199 mmol. m) ^f^^^^m^tLXntc, 

'H-NMR (400 MHz. CDCI3) 6: 1.51-1.60 (IH, m), 1.63-1.75 (IH, m), 2.18-2. 
28 (IH. m). 2.45-2.54 (IH, m). 2.95 (2H, ddd. J = 8.5. 6.8. 3.2 Hz). 4.7 
6 (IH, dd, J = 11.0. 4.6 Hz), 6.98 (IH, Id, J = 9.3, 4.4 Hz), 7.09-7.17 
(IH, m), 7.32 (IH. ddd, J = 9.0, 5.6, 3.4 Hz), 7.52 (2H, d. J = 8.8 Hz), 
7.60 (2H. d. J = 8.8 Hz). 

IR (ATR) cm-': 2951. 2871. 1583. 1496. 1427, 1396, 1311, 1279, 1219, 114 

7, 1081. 1011, 870. 825, 742, 706. 629. 536. 463. 
nip: 232-233 t:. 
MS m/z: 360 (MHH). 

Anal, calcd for C.eHieClFjNOjS HCI:C. 48.49; H, 4.32: CI. 17.89; F, 9.59; 
N. .3.53; S, 8.09. Found: C, 48.20; H, 4.27; CI. 17.84; F. 9.61; N. 3.63: 
S. 8.15. 

m^M 2 2 8: N- [4- [ (4 -;^Pa7x-;i/) :7.)['t^:i)U] -4- (2, 
5-v7JU:j-D7xr.Jl/) y'^M -3^>7$ K^jgi^ 




CI 
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4- (2. 5-5^7;i^^a7xn;U) y5^;l/75>i«i!i[ (67.0 mg. 0.169 mmo 
1) 0>?^PD/^>M (4 ml) JCN-pt5^;i't;i/*'J> (44.6 1. 0.406 mm 
ol), *ckt;^-3^>^^P'J KilSI:^ (36.1 mg, 0.203 ramol) ^iP^fc. 
tS[*^ifi-e3BtPBlM*i|i^. -Ji^nu^^y-n^mL^ '^^^'^fmmt7y'^:^'0 

^^^y:fm:L^)\^ = l:3^ai8Pct:Ot#;/S:^BS:«SgLfc. t#e»nfe@^&X 

^J-Mzmm^^ lM^:^iE-X^y-;U (0.5 ml) ^5:Jp^?§|gL;fco #?>n 

rcB#:^&x:$'y-;u-Kg[x5";p,fco?i^SL. ^la^b^ti (67. i mg. 0.134 m 

raol. 79ii;) &6fi@#:«i:UT#fc. 

'H-NMR (400 MHz, CDjOD) 6: 1.58-1.67 (2H. m). 2.18-2.28 (IH, i). 2.42-2. 
52 (IH, m). 3.40 (IH, dt. J = 13.7, 6.6 Hz), 3.51 (IH. dt, J = 13.7, 6.8 
Hz), 4.81 (IH, m), 6.98 (IH, td, J = 9.3. 4.4 Hz), 7.08-7.15 (IH, m), 7. 
30 (IH, ddd. J = 9.0, 5.6, 3.4 Hz), 7.50 (2H. d. J = 8.8 Hz), 7.62 (2H, 
d, J = 8.8 Hz), 8.18 (IH, dd, J = 8.1, 5.9 Hz), 8.92 (IH, dd. J = 8.1. 1. 
5 Hz), 8.99 (IH, d, J = 5.9 Hz), 9.22 (IH, d, J = 1.2 Hz). 
IR (ATR) cm'': 3282. 2457, 2096. 1977, 1666, 1547, 1493, 1302, 1234, 1 17 
3, 1147, 1092, 1016. 883. 829. 760. 733. 673. 623. 528. 
mp: 154-157 t: 
MS m/z: 465 (M'+H). 

Anal, calcd for CjjH.gClFjNjOjS HCI:C. 52.70; H, 4.02; CI, 14.14; F, 7.58; 
N, 5.59; S, 6.40. Found: C, 52.59; H, 4.01; CI, 14.19; F. 7.72; N, 5.7 
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3: S. 6.56. 

mum 2 2 9: 1 - \4- (4-^aa7x:iJI/X;i/;j^i:;i/) -4- (2. 5- 



ll*S<?iJ2 2 7T#e)nfc4- [ (4-^OD7xr:;i') -4- 
(2. 5->^7;U:tD7xn;i/) :/^;i/75>illlit (120 mg, 0.303 mmol) © 
>?^PPp^^>« (6 ml) iZN~?^^)\^^}l^^J> (250 1. 2. 69 mmol), ^ 
J;t;C4-:i^PPl&Sld7P'J K (40.7 1, 0.364 mmol) ^iaXfto K}$>1i&t:^U 

#e>n^JiS$:T-h^bHP7^> (5 ml) tJ§jS?L., 7K^^b:f h >J C/A (60!« 
dispersion in mineral oil, 14.2 mg, 0.356 mmol), N-v';^^^;!/ 
*;UA7SK (2?^) ^inAfcm24ll#rB^gtaTjti^tfcc SfS?^{C7K^&i)n;tfd^, 

r^mLmmi^-fto ^#e>nfc?^?iS: 7 ^ '>aL u 7 p t h 7 

-g-tl (105 mg. 0.245 mmol. 82X) ^il6Wi^MibT?#fc. 
'H-NMR (400 MHz. CDCI3) 6: 1.43-1.65 (2H, m). 1.97-2.12 (3H, m), 2.32-2. 
43 (3H, m), 3.16 (IH, dl. J = 13.7. 6.8 Hz). 3. 28-3.42 (3H. m), 4.67 (IH. 
dd, J = 10.9, 3.4 Hz). 6.84 (IH. td. J = 9.0. 4.4 Hz), 6.95-7.02 (IH, 
m). 7.22-7.28 (IH. m), 7.39 (2H, d, J = 8.5 Hz). 7.56 (2H. d. J = 8.5 H 
z). 

IR (ATR) cm": 2941, 1676. 1583, 1495, 1425. 1394, 1319, 1279, 1147, 108 
4. 1012. 827, 754. 707, 625. 555. 467. 
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MS m/z: 428 (MHH). 

FAB-MS: 428.0885 (Calcd for CjoHj.ClFjNOaS: 428.0899). 

3 0 : N- [4- [ (4 □ □7x:z;i/) X^I/tInZIJU] -4- (2, 




CI 



^3^#H^T. *iife^J2 2 7T?#^.nfc4- [ (4-i^PD7x-;i') 

-4- (2, 5-v7;U:ta7x-;U) y5^>ll/7= >*i^ii (80.0 mg, 0.2 
02 moiol) ©i^^DD^i$'>« (4 ml) (wN-^5"JU^:;U4>'J > (51.0 I, 0. 
465 mmol), *3j:r;^5'>X;i/*-;P=i7PU K (18.8 1. 0.242 mmol) *JP^ 
fco >^«^£^jaT15B#rpmi^^> N-;f^=^)V^)Vt^*)> (156 1, 1.42 mmol), 
*5cJ;D^.?t^>X;UJj^— ;U=;57 0>J K (lO.O l, 0.129 mmol) ^M^fz, SfS^S 
^^Ur2mmmt^m, i^^nn:f.^yX'^^L. :^\^^X'^^Mit7>=f::=^^2x 

^, #e>n]fcJSitSr77'y va->>J*y;i/:*7A^^PTh^^7>r-tC#U. 
^-^y : rax5^;U = l:maigP.kO#fe5^®S:ti8gLxfe. n^tLlt^i^^mWL 

X5';i/-^+1t>cfcDS)^H^b. ^^Eib^tJ (71.5 mg, 0.163 mmol, m) 

'H-NMR (400 MHz, CDCI3) 6: 1. 50-1.67 (2H. m), 2.09-2.20 (IH. m), 2.50-2. 
59 (IH, m). 2.95 (3H, s), 3.12-3.21 (2H, m), 4.30 (IH, t. J = 6.3 Hz), 4. 
56 (IH, dd, J = 10.7. 4.4 Hz), 6.84 (IH. td, J = 9.0, 4.6 Hz), 6.96-7.03 
(IH, m), 7.23-7.28 (IH, m), 7.39 (2H. d. J = 8.0 Hz). 7.53 (2H. d, J = 
8.0 Hz). 

IR (ATR) cm-': 3269, 1585. 1498. 1308. 1252, 1217, 1 140, 1090. 1082, 976, 
870, 787. 750, 627, 517, 467. 
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inp: 128 X:. 

MS m/z: 438 (M*+H). 

Anal, calcd for CnH,8ClF,N0,Sj:C. 46.63; H, 4.14; CI. 8.10; F. 8.68; N, 3. 
20: S, 14.64. Found: C, 46. 62; H. 4.08: CI, 8.15; F. 8.69; N, 3.27; S, 1 
4.71. 

2 3 1: 2- n- (4-^PP7xz:;UXJU7t;^;i^) -S-yJV-td^ 



I|]e6f!)2 9Tt#e)tirc5- [ (4-^PP7x-;U) 7>;i/*-;i/] -5- (2, 
5-z^y)V:tuyx.=.)\^) -l-^>^y-)V (152 mg. 0.404 mmo I) .^v^P 
U^^y (4ml) \zmmL^ 0'C(C43ViTN-p^^;U^:;|/*U> (58.0 1. 0.5 
28 mmo 1) 43<J:r>'p^i5'>X;U/i^-;i/=i'P U K (37.8 1, 0.487 mmo 1) ^UUXtc 

^, 0 •CT2i^rBi«itb> -^^^zmux-zmm^vrco Kjt^m^z^i7nu;f^^> 

> (4 ml) {zmmV. ^ia{ITxh^y5^;i'7>^::i':>A7;l/^'J H^x h^t 
HP7^>J§?S (1.0 M, 0.487 ml, 0.487 mmol) SriJDAfc^, 60 "ClCT4B#rBl 

igte-fb^tl (30.3 mg, 0.0804 mraol, 20«) LT#fc. 
'H-NMR (400 MHz. CDClj) d : 1.34-1.42 (2H, m), 1.64-1.80 (2H. m). 2.09-2. 

r 
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20 OH, id). 2.45-2. 53 (IH. m). 4.39 (2H, dt. J = 47.1. 5.9 Hz). 4.52 (IH. 
dd, J = 11-2, 2.9 Hz). 6.84 (IH, td. J = 9.0, 4.4 Hz). 6.96-7.02 (IH. 
m). 7.23-7.28 (IH, m). 7.38 (2H. d. J = 8.5 Hz). 7.53 (2H, d, J = 8.5 H 
z). 

mp: 77-78 "C. 

IR (ATR) cm-': 2941. 1585. 1495, 1429. 1396. 1321. 1279, 1242. 1186. 114 
9. 1092, 1084. 962, 874, 829, 777, 752. 710, 633. 557, 536. 474. 
MS m/z: 377 (MHH). 

Anal, calcd for C.jH.sClFjOjSiC, 54.19; H. 4.28; CI, 9.41; F, 15.13; S. 8. 
51. Found: C. 54.27; H. 4.22; CI. 9.44; F. 14.90; S. 8.68. 

mi^m 2 3 2: 2- [1- [ i4-!7nuyj:.-)l) T^JUxIn^;!/] -l-^^Jl 



x-;i/) x;U3j^r:ji/p^5';i/] -i, 4-'>*7;u:tD^>-fe'> (200 mg, cesomm 

Q\)(DfVv\i\^uy=7>mWL (4 011) \zn-':f=f-)W}^^lx (1.57 M '\^-ti-> 

mm, 450 I, 0.707 miioi) ^twxtco i^mm^i^fmwiy. '^\i^xB-v^ 

■^y (103 1. 1.65 mmo 1)5: iJDX.Ac» $btC, R.im^\^^f^UW^. n-Zf^ 
Jl/'J5^C'A (1.57 M ^^^VrnWi, 474 1. 0.744 mmol) ^JP^fc. 

t#bn/c^S€:i^^x^;U-^^1j->.i;0llilSab, m^WL'^m (163 mg. 0.49 
2 mmol. 75S;) Sr^fitft^^^t LT^fc, 
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'H-NMR (400 MHz. CDCl,) 6 : 1.87 (3H. s), 1.88 (3H. s). 6.86 (IH. ddd. J 
= 11.9. 9.0, 4.9 Hz), 6.98-7.05 (IH, m), 7.10 (IH. ddd. J = 9.8, 6.6, 3. 
4 Hz). 7.39 (2H. d. J = 8.5 Hz). 7.44 (2H. d, J = 8.5 Hz). 
IR (ATR) cm-': 1574. 1489. 1475. 1412. 1304. 1219. 1184. 1155. 1124. 106 
8. 1011. 887. 867, 827. 756. 712. 660, 623. 600. 571, 532, 511. 474, 432. 
mp: 147-148 X: 
MS m/z: 331 (MHH). 

Anal, calcd for C,5H,3ClFjOjS:C, 54.47; H, 3.96: CI. 10.72: F. 11.49; S, 9. 
69. Found: C. 54.39: H. 3.92: CI, 10.68: F, 11.51; S. 9.78. 

2 3 3: 2 - [1- [ (4-^PP7xr:jl.) XJl/7h-;U] y^pyabf 
-1. 4-v7;i/:tD^>-tf> 



7;i'rf>^BMT, -78 "C{C*5ViTlll(S0iJ2 0 7T#e»nfc3- [ (4-^:7PP 

7x:r;i/) y^)\,t^-M -3- (2, 5 -v7;i/:rP7x-;!/) -1-yp/ty 

—)V (300 mg, 0.865 mmol) Ox t KP7^>r^^ (4 ml) ^Cn-7'5^;^U 
^•^A (1.57 M -^=\^+h>JgjK. 600 1. 0.942 mmol) SrinAfc. 
itJ^b, :k\f'il!M'>7.)VTi^=.}i'=i7U^J \i (70.6 I. 0.908 mmol) ^JiDtL;^. 
^^\Z. ^mm^^M^WWi. n-T'^jl/'J^^'^A (1.57 M ^=^+f->?m 60 
1 1, 0.944 mmol) &JPAfe. S^5fS^S©ST#iaL, Mmi^Wl^fCo S^S 
M^-78 X:iZ}^mV. n--f^)\/*)^Ol^ (1.57 M ^+1t>^?S, 400 1. 0.2 
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e.nfc@^<&g^^X5';U-^+1i->J:0Sig^L, m^it'^^U (lei mg, 0.489 
mmol. 57!i;) ^U^^^m^tLXmc. 

'H-NMR (400 MHz, CDCl,) 6 : 1.31 (2H. dd, J = 7.6, 5.1 Hz); 2.02 (2H. dd. 
J = 7.6. 5.1 Hz). 6.83 (IH, td, I = 9.0. 4.4 Hz). 6.97-7.03 (IH, m). 7. 
06 (IH, ddd, J = 8.3. 5.4. 3.2 Hz). 7.41 (2H, d, J = 8.6 Hz). 7.49 (2H. 
d. J = 8.6 Hz). 

IR (ATR) cm-': 3089. 1583. 1496, 1477. 1429, 1308, 1279, 1252. 1211, 118 
4, 1142, 1086. 1012. 893, 827. 769. 758. 737, 663, 625. 596, 559, 546, 4 
92, 476, 451, 411. 
mp: 177-179 "C 
MS m/z: 329 (M*+H). 

Anal, calcd for C,5H„ClFjO,S:C. 54.80; H. 3.37; CI, 10.78: F, 11.56; S. 9. 
75. Found: C, 54.72; H, 3.31; CI, 10.71; F, 11.58; S, 9.87. 

3 8 : 5- (t--:r^)Vi^^9-)V'y^J)V-t^'y) ^>'^i—)\^ 



-^P (3.00 g. 13.8iiinol) <Dz^:7 nu:f^^>m^ (80 ml) lc:v^p<5^JU;^;U7}^* 
->H (7.81 ml. 110 mmol), h^JJi^}V7B.> (9.60 ml. 69.0 mmol), :fe<i:tJ^ 
Hm^b5!S^tf'J'>'>m (4.39 g, 27.6 mmol) SrJP^fc, RJt^m^O ZXiO^ 
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m (2.42 g. 11.2 mmol, 8I!I!) ^m^^^^^thxntz. 

'H-NMR (400 MHz, CDCI3) 6: 0.05 (3H. s), 0.05 (3H. s). 0.89 (9H. s), I. 

50-1.60 (2H. m). 1.65-1.75 (2H. m). 2.46 (2H. t. J = 6.8 Hz). 3.63 (2H. 

t. J = 6.3 Hz), 9.77 OH, s). 

MS m/z: 217 (MHH). 

2 3 4: 6- {X -zf^)V-y:^^)V=y^) )Vy^^'y) -1- [ (4-^^pn 
7xii;i/) - i- (2. 5->^7>iu^p7x^;1/) 

-)V (Mtt#:2 3 4-ARt;Stt^2 3 4-B) 



7;U:^>l?HmT> -78 Z\Z^\^Ximm^'Vn^ntc2 - [ (4-^aa7x 
— ;U) XJUtJ^-JI/^-^^JH -1. 4->'7;i/:tn^>-if> (606 mg, 2.00 mmol) 
ODv^p^ h+->Xt$'>M (10 ml) \Zn-^^)V^)^'OJ^ (1.57 M 'v+l^-^M, 
1.40 ml, 2.20 mmol) <£:JPAfc. KimL\Z^- -'^^}WJ^=f)V'y^) )V-t 
^y) ^y9'i—)V (475 mg. 2.20 mmol) Sr^Ttfd^. M-e3gPBljti^l>rco 

-1C#L. ^^-y-^ : i^^x5^;U = 10:l^aigBJ:O#fc^i-|ii€rjgSSU. ^IB^ 
14'»:2 3 4-A (<£^tt) (43.1 mg, 0.102 mmol, 5X) €:Mfe?ft^tl«<!: LT. 
i5ck?>m2^14#:2 3 4-B (Mtt) (120 mg. 0.231 mmol, m) SrilfefS^ 

Stt#:2 3 4-A 
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'H-NMR (400 MHz. CDCl,) 6 : 0.00 (3H, s), 0.00 (3H, s). 0.85 (9H, s). 1. 
25-1.70 (6H. m), 3. 12 (IH. d, J =3.2 Hz), 3.55 (2H. 1. J = 5.9 Hz). 4.4 
8 (IH. s). 4.83-4.88 (IH, m). 6.83 (IH. td. J = 9.0, 4.6 Hz). 6.95-7.02 
(IH, m). 7.39 (2H. d, J = 8.5 Hz), 7.57 (2H. d. J = 8.5 Hz), 7.84 (IH. d 
dd, J = 9.0, 5.9. 3.4 Hz). 
MS m/z: 519 (MHH). 
Sftf*:2 3 4-B 

'H-NMR (400 MHz. CDCI3) 6 : -0.04 (3H. s). -0.01 (3H. s). 0.85 (9H. s). 
1.30-1.54 (6H. m), 3. 50-3. 57 (2H. m), 3.81 (IH. br s). 4.58-4.80 (2H. m). 
6.84 (IH, td, J = 9.0. 4.6 Hz). 6.96-7.06 (IH. m), 7.15-7.27 (IH. m). 7. 
39 (2H, d. I = 8.5 Hz). 7.52 (2H. d. J = 8.5 Hz). 
MS m/z: 519 (MHH). 

||JS^J2 3 5 : 6- [ (4-^aa7x::i;i/) x;U4^-;l/] -6- (2. 




CI 



3 4T#e)nfc6- (t -y^;i/>'^^;i/>'>j;u:t4^-» -1- [ (4 
-^□□7x-;0 - i- (2. 5--:/7;i/;rn7x^;i/) -2- 

^^"^J-)]^ (Mtt^* 2 3 4 - A) (42.0ing, 0.0809 mmol) ^T^h^tHo^ 
7> (2 ml) \zmmh^ 7 7<l:7K^-tfUv> (0.2 ml) ^li^iXtCo Sf&i^^^ 

mm^V. mS.{t%m (16.7mg, 0.0412 mmol. 51%) ^BMa^tX^XWzo 
'H-NMR (400 MHz. CDCI3) 5: 1.25-1.70 (7H. m). 3.15 (IH. s). 3.55-3.65 

331 



wo 03/055850 



PCT/JP02/137a2 



(2H. in). 4.49 (IH. s). 4.86-4.90 (IH. m), 6.85 (IH, Id. I = 9.0. 4.4 Hz). 
6.97-7.03 (IH, m). 7.40 (2H, d, J = 8.8 Hz). 7.58 (2H, d, J = 8.8 Hz), 
7.85 (IH, ddd, J = 9.0. 5.9, 3.4 Hz). 

IR (ATR) cr': 3232, 1576, 1491, 1396. 1306, 1236, 1217, 1147. 1093. 101 
2, 891, 814, 756, 719, 615, 548, 467. 
mp: 108-109 t: 
MS m/z: 405 (M*+H). 

FAB-MS: 405.0756 (Calcd for C.gH.jClFjO^S: 405.0739). 
Anal, calcd for C,8H,5C1F204S O.SHjOrC, 52.24; H, 4.87; S, 7.75. Found: C, 
52.33; H. 4.84; S, 7.83. 

2 3 6: 6- [ (4-^Pa7xi:;i/) X;U:^^>)1^3 -6- (2. 



%im2z 4T#^nfc6 - ( t -:f'^)\/V:f^=f-)Vi/^)m^z/) - 1 - [ (4 

-i7Uuy3L:^)V) :^)Vts~)V] -i- (2. 5 - v7;U:tD7xZi;i.) -2- 
^+t^y-;^ (M'l±<*:2 3 4-B) (120 mg. 0.231 minol) <£xh7t:KP7^ 
> (5 ml) yyit7^m-if^)i^> (0.5 ml) ^ISl^tzo SJtSfg^r^ia 

;i/-^=^-ti-><i:DS,^^b, ^fg^t^i^ (51.3 mg. 0.127 ramol. 55a;) ^B^i 
^iiLxntz, 




OH 
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'H-NMR (400 MHz, CDClj) 6: 1.25-1.67 (7H, m). 3. 53-3. 63 (2H, n), 3.91 
(IH, br s), 4.59-4.78 (2H, m), 6.85 (IH, Id. J = 9.0, 4.4 Hz), 6.96-7.03 

(IH. 01), 7.16-7.27 (IH, br m), 7.39 (2H. d, J = 8.5 Hz), 7.52 (2H, d, J 

= 8.5 Hz). 

IR (ATR) cr': 3496, 2956. 1579, 1496, 1425, 1392, 1305, 1275. 1180. 114 
4. 1080, 1011, 966, 922, 833, 810. 756, 737, 650, 536, 521, 461. 
mp: 105-107 "C 
MS m/z: 405 (M*+H). 

Anal, calcd for CgH.jClFjO^SiC, 53.40; H, 4.73; CI. 8.76; F, 9.39; S. 7.9 
2. Found: C. 53.20; H, 4.61; CI. 8.77: F. 9.20: S, 8.03. 

3 9 : 4- (t ->^5^;i/v/^;UvUJU:t=^^v) -2-7'^/-;^ 

OH ' 

1, 3-:f^>-y^-)V (3.00 g, 33.3ffiinol) ^N, N-i^^^'^JlMAT^ 
H (30 ml) \zmMl^^ (2.72 g, 40.0 minol), ^^Xft--:f^)V 

■t7UU-J^'^)V=/^y (5.29 g. 35.0 mmol) ON, N->'^5^;i/)Jc;i/A75 H 

mm. (30 ml) ^myvtc. KmL^w^-a-imfrnw^. x-^jp^ap^; ^ 
ztzB^^w^mihtz, #e>tifcx-x;i'^^<£7K, ^^xsm^^m.7)^-^ik^ 

j^m^mmb, mmh^<^ (5.43 g. 26.6 mmoi. m) ^m^m^mntbxn 

'H-NMR (400 MHz, CDClj) . 6 : 0.08 (6H. s), 0.90 (9H. d. J = 1.0 Hz), 1. 19 
(3H. d, J = 6.4 Hz). 1. 59-1. 73 (2H, m). 3.78-3. 93 (2H, m), 3.98-4.07 (1 
H. br m). 
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MS Di/z: 205 (M*+H). 

mmm2 a 7 : 2- [4- (t-:/^;i/-:^^^;i/v'JJU:t^'» -1- [ (4- 



-1. 4-v7;l/:tO'^>-fe'> (303 mg. 1.00 mmo I), 4- (ter t- 
:/5^;l/VP^5^JU->U -2-7iS'y-;P (408 mg. 2.00 mmo l) 
X> (4 ml) izmmi^^ '>7/^5"l/>hU-n-7'^;i/7is;^:}N^> (482 mg, 
2.00 mmol) ^*DAfcm> ^^^H^T. ISI^PBlMMbfc. SJ^^^iSliL, 

ggx5";i/ = 50:1) r^mmmv. ^te^t-^tiA (s^^a) («tt) (109 mg, 

0. 222 mmol. 22St;) ^ilfetftt^ctlKt LT, iS^Umtiit^^^A (Stt^B) 
(i««H4) (102 mg. 0.209 mmol. 211»i) S:*lfefffit^t)«<i:LT. afeDftC^IB^k^ 
tiB (234 mg, 0.479 mmol. im^M-^^VtmntLxmrc. 

it^mA miiWA) 

'H-NMR (400 MHz, CDCI3) 6: 0.05 (3H, s). 0.05 (3H. s). 0.89 (9H. s), 1. 
14 (3H. d. J = 6.8 Hz). 1.38-1.47 (IH. m). 1.79-1.89 (IH. m), 2.91-3.02 
(IH. m), 3.63-3.73 (2H, m). 4.56 (IH. d. J = 5.9 Hz), 6.81 (IH, td. J = 
9.0, 4.6 Hz), 6.92-6.98 (IH, m). 7.34 (2H, d. J = 8.3 Hz). 7.51-7.57 (IH, 





CI 
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m), 7.55 (2H. d, I = 8.3 Hz). 

MS m/z: 489 (MHH). 

'H-NMR (400 MHz. CDCI3) 6: -0.01 (3H. s), 0.00 (3H. s), 0.85-0.93 (9H. 
m), 1.19-1.28 (IH, i), 1.38 (3H, d, J = 6.6 Hz), 1.64-1.73 (IH. m), 2.7 
8-2.88 (IH, m), 3.61 (2H. dd. J = 7.6, 4.9 Hz), 4.46 (IH. d, J = 9.0 Hz), 

6.72 (IH. td. J =9.0. 4.4 Hz). 6.87-6.93 (IH. m), 7.30 (2H. d. J = 8.3 

Hz). 7.34-7.41 (IH, m), 7.49 (2H, d, J = 8.3 Hz). 
MS m/z: 489 (MHH). 

'H-NMR (400 MHz. CDCI3) 6: -0.01 (1.5H, s). 0.01 (1.5H. s). 0.02 (1.5H, 
s). 0.04 (1.5H. s), 0.84 (4. 5H. m). 0.86 (4.5H. m), 1.04-1.10 (3H. m). 
1.15-1.40 (2H. m). 1.99-2.11 (0.5H. in). 2.11-2.22 (0.5H. m). 2.35-2.53 
(IH, m), 3.72-3.82 (IH, m), 4.44-4.52 (IH. m). 6.82-6.88 (IH. 1), 6.93-7. 
02 (IH. m). 7.16-7.26 (IH. m). 7.37-7.42 (2H. m), 7.51-7.58 (2H, m). 
MS Bi/z: 489 (M*+H). 

m^m 2 3 8: 4- (4-^aP7x-;i/X;i/;i^r:;U) -4- (2. 5-v7;u 



mmm2 3 7rmi^nrz2- [4- (t-:/5"ji/v/5";U'>u;i/^+>') -1- 

:tO^>-\L> ({b'&ifeA (^-tt^A) ) (109 mg, 0. 223 mmol) ^xh^-tHo 
yy> (3 ml) yyit7m-\^'Jy^> (0.5 ml) $:JDx.fe. Rjt^m^ 
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itH^z^^i^^X^^JU-^^-y-^ttOS^B^BL. mUit'^l^ (61.1 nig, 0.163niino 

1. m) ^m^^^^^tvTmzo 

'H-NMR (400 MHz, CDCl,) 6 : 1.08 (3H. d, J = 7. 1 Hz). 1.59-1.62 (IH. m), 
1.74-1.84 (IH, nO. 1. 96-2.05 (IH, m). 2.93-3.05 (IH, m), 3.75-3.89 (2H, 
m). 4.68 (IH, d. J = 6.8 Hz). 6.77 (IH. td. J = 9.0. 4.6 Hz). 6.91-6.97 
(IH. m), 7.33 (2H. d. J = 8.3 Hz). 7.45-7.51 (IH, m). 7.51 (2H. d, J = 

8.3 Hz). 

IR (ATR) cm"': 3527, 2935, 2897. 1583, 1487, 1315, 1267, 1232, 1 188, 114 

4, 1086, 1068, 1049, 1012, 889, 864, 829. 789. 750, 715. 654. 611. 551. 

490, 467. 

flip: 111-112 t:. 

MS m/z: 375 (MHH). 

Anal, calcd for C„H„ClFj03S:C, 54.47; H, 4.57: CI, 9.46: F, 10.14; S, 8. 
55. Found: C. 54.44; H, 4.55; CI, 9.44; F, 10.08; S, 8.75. 

2 3 9: 4- (4-^Da7x-)l/7>;i/4^Ii;U) -4- (2. 5-y7JU 



[ i4-i7nnyx^)i) x;1/jJ^-;H -2-^5^;p:/^;H -i, 4->'7;i/ 

:tP^>-ti> (-fb^tlA m^i^B) ) (102 iDg, 0.209 mmol) ^T-h^th'P 
yy> (3 ml) izmmL. y^y-fb*^- k°U (0.5 ml) ^JbDAfc. KJt^^^^ 
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OffJ^SL, liM^tl (36.1 Dig. 0.0963 mmol. 46X) Sr^Sfett^^^^LT 

'H-NMR (400 MHz, CDCI3) 6: 1.23-1.40 (2H, fa), 1.35 (3H, d. J = 6.6 Hz), 
1.81-1.90 (IH. m), 2. 84-2.93 (IH. m), 3.63-3. 78 (2H, m), 4.51 (IH, d, J 
= 8.1 Hz). 6.75 (IH, td. I = 9.0. 4.6 Hz). 6.89-6.96 (IH, m). 7.31 (2H. 
d, J = 8.5 Hz), 7.40-7.47 (IH, m). 7.51 (2H, d, J = 8.5 Hz). 

IR (ATR) cm-': 3525, 2954, 1655. 1493. 1477, 1427. 1394. 1306. 1279. 124 

0. 1180. 1144, 1080, 1055, 1014, 943. 887. 822, 754, 712, 665, 609, 559, 
542, 453. 

ip: 65-67 r. 

MS m/z: 375 (M*+H). 

Anal, calcd for C,7H,,C1F,0,S 0.5HjO:C. 53.20; H. 4.73; CI, 9.24; F, 9.90; 
S, 8.35. Found: C. 53.17; H. 4.86; CI, 9.29; F. 10.00; S, 8.50. 

^mm 2 4 0: 1- [ (4 -^□□7xn;i/) 1 - (2. 5-i/y 

Mny:jL=.)V) ] -4-^>^y~;i^ (S-i^# 2 4 0 - AR^CXStt^: 2 4 0 - 
B) 



^mm2 3 7T#e>n/t2- [4- (t e r t -Z^'^JVz^yt^^Jl^i^O 

-1- (4-^DD7x-;i/;^>iUi}x:^;u) ^>^M -1. A-'yy)V-tuo 

-iz> (^b^tlB) (230 mg. 0.470 mmol) $:T-h^tKP7^> (4 ml) \zmM 

L, 7-hy':f^)\^7>=e-'yhy)\/tV \^(Of-hy}^\^Dyy>mm (1.0 m. 0. 
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564 ml. 0.564 mmol) ^jiUX, ^^X'lmm^WLTzo S^&^S:i^g!X5^;PT?& 

x^jv = 2:1) -cmmv. mmm> i^^ummm^i^^^n^nB 

2 4 0-A (48.0 mg. 0.128 mmol. 21%) ^M^^^^^tiyTmfz, 

(mmm (48.8 mg, 0.130 mmol. 28ii;) ^M^n^f^^tbrmz. 

^■|4#2 4 0-A 

'H-NMR (400 MHz, CDCIj) 6: 1.17 (3H. d. J = 6. 1 Hz). 1.28-1.48 (3H. m), 
2.18-2.29 (IH. m). 2.47-2.56 (IH, m). 3.77-3.85 (IH, m). 4.53-4.58 (IH, 
m). 6.83 (IH. td, J = 9.0, 4.4 Hz), 6.95-7.01 (IH. m), 7.22-7.28 (IH. 

m), 7.38 (2H. d, J = 8.5 Hz), 7.53 (2H. d. J = 8.5 Hz). 

IR (ATR) cm-': 3370. 3087. 2925, 1587, 1574, 1496, 1475. 1423. 1396, 131 

1. 1279, 1234, 1178, 1149, 1128, 1086. 1014. 949. 874, 827. 789, 760. 73 

5. 710, 679, 631. 584. 559. 525, 469. 

Dip: 97-98 "C. 

MS m/z: 375 (M*+H). 

Anal, calcd for C„H„ClFjN03S:C. 54.47; H. 4.57; CI. 9.46; F, 10.14; S. 8. 
55. Found: C, 54.35; H, 4.69; CI. 9.64; F, 10.31; S, 8.80. 

m^i^ 2 4 0 - B 

'H-NMR (400 MHz. CDCI3) 6 : 1.17 (3H. d. J = 6. 1 Hz), 1. 29-1.45 (3H, m), 
2.07-2.18 (IH, m), 2. 58-2.67 (IH. m), 3.77-3.85 (IH, m). 4.59 (IH. dd. 
I = 11.2. 2.9 Hz), 6.84 (IH. td. J = 9.0, 4.4 Hz), 6.95-7.02 (IH, m), 7. 
23-7.27 (IH, m), 7.38 (2H. d, J = 8.5 Hz), 7.54 (2H. d. J = 8. 5 Hz). 
IR (ATR) cm-': 3504. 3390. 2960, 2925. 1585. 1493, 1475. 1427. 1396. 130 
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2. 1275, 1227, 1174, 1146, 1082, 1036, 1014, 823, 752, 723, 708, 625, 55 

5, 530, 463. 

mp: 89 "C. 

MS m/z: 375 (MHH). 

Anal, calcd for CnHpClF^NOjSrC, 54.47; H, 4.57; CI, 9.46; F, 10.14; S, 8. 
55. Found: C, 54.25; H, 4.46; CI, 9.51; F. 10.41; S, 8.66. 

^mm2 4 1 : N- [5- [ (4-^DP7xr:;i/) T.Ji'Ti^r.Jl^] -5- (2. 



IIJg^^2 9T#^nfe5- [ (4-:i7DD7x-JW) XJU/fJ-jU] -5- (2, 
5-i^7;P^P7x:i;i/) -l-^y^^ J-)V {115 mg, 0.307 mmol), N-^ 
^)\^7.)V-!i^:=.)Vfi)Vn^ym.t-^^}V (120 mg, 0.614 mmol). *5ctJJ?hU7 
X— ;U3JnX7w'> (163 mg, 0.614 mmol) *xh^tKD7^> (3 ml) \zmM 

Lfdt. m^\ZX7'J'yti)Vt-ymi>^V':fu)d)V (120 1. 0.614 mmol) 

^'OWz.^m^Wi^X^. m&WL^m (lesmg, 0.304 mmol, m) ^m^w&ii^ 

'H-NMR (400 MHz, CDClj) 5: 1.22-1.35 (2H, m), 1.50 (9H. i), 1.58-1.73 
(2H, m), 2,08-2.18 (IH, m). 2.39-2.49 (IH, m), 3.22 .(3H, s), 3.59 (2H. d 
dd, J = 8.1. 6.6. 3.9 Hz). 4.53 (IH, dd. I = 11.2, 2.9 Hz), 6.83 (IH. id, 
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J =9.0, 4.4 Hz). 6.95-7.01 (IH, m), 7. 22-7.27 (IH. m). 7.39. (2H. d, J 

= 8.5 Hz). 7.54 (2H, d, J = 8.5 Hz). 

IR (ATR) cr': 1722, 1583, 1496, 1350, 1321. 1281, 1149, 1087, 1012, 966, 
831, 754, 710. 629. 517. 
MS m/z: 452 (M*-Boc). 496 (M*-t-Bu), 574 (MHNa). 
FAB-MS: 574.0932 (Calcd for C,jH,gClF,NOsSiNa: 574.0912). 

^m^] 2 4 2: N- [5- [ (4-^aa7x:n;i/) 7.)\^^:z)U] -5- (2. 




CI 



N- [5- [ (4-^PP7xr;u) -5- (2, ^-'jy)\^-tu 

7x-;i/) ^y=^)V] -N-pt9"ju;^;i'7f^-ji/;^jjWN*5>®?t (los mg. 

0.196 minol) ^z^^uu^^y (4 ml) tC^j^L. ^^SUT h U ^JP^ng^i? 
(iml) RJim^'^WL-r^Z^^m.W^. v^^DD;t^'>T^IRL7K. «S 

^ hx^W'^mk L > # e. nfc3^a ^•yyvy^y^)fi'7)\^tiyhsOu'^v^^ 

nfcB^«:B^SIX^;U-'\=^-y->J:OS*SIIU. ^SB'fb'&tl (75.5 mg. 0.167 m 
raol, 85%) ?:afel5)*<hLT#rc. 

'H-NMR (400 MHz. CDCI3) 6: 1.28-1.38 (2H, m), 1.55-1.68 (2H, m), 2.06-2. 
18 (IH, m), 2.43-2.52 (IH, m), 2.92 (3H, s). 3.09 (2H. dd. J = 13.4, 6.8 

Hz), 4.15-4.24 (IH, m). 4.51 (IH, dd. J = 11.5, 3.4 Hz), 6.84 (IH, id. 
J = 9.0, 4.4 Hz). 6. 96-7.03 (IH. m), 7. 22-7.28 (IH. in), 7.39 (2H, d. J = 

8.5 Hz). 7.52 (2H, d, J = 8. 5 Hz). 
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IR (ATR) cm-': 3219. 2871. 1583. 1495. 1425. 1300. 1248. 1167. 1144. 108 

4. 1068. 978. 893. 835, 752. 725, 706. 629. 545, 525. 471. 

rap: 106-107 

MS m/z: 452 (M'+H). 

Anal, calcd for C,8HjoClFjNO^Sj:C, 47.84: H. 4.46: CI, 7.84; F, 8.41: N, 3. 
10; S, 14.19. Found: C. 47.75: H, 4.47; CI, 7.94; F, 8.54; N. 3.14; S, 1 
4.25. 

M^m 2 4 3: N- [4- [ (4 - i7 Duy x;i/7}>-;u] -4- (2, 



^J£^J2 3 9T't#^nfc4- [ (4-^DD7xz:;i/) :^)lt^:i)V] -4- (2, 
5-S^7>)l/:tD>'x-;U) -Z-:^^)]/-l-':f^y--)l' (97.2 mg. 0.259 mmo 
1), N-^5^;UX;Uj}^^;I/;^7;U/N*5>®! t (101 mg, 0.518mmol), :fe 
J:J/hU7x-;l/7}^7.7-Y> (138 mg, 0.518 mmol) ^rx h^b FD7'7> (3 

ml) Mjgum ^m\zx7Vi^:tJ)vt->mi^^'j^a}d}[^ 002 1, 0.518 
mmol) ^mpLfz, Kjtsm^^ux'mmum'^. Kmx^;i/-ei&iRu. mmmt 

mmmm l , # ^>nfc?5Si& 7 7 ->a. g ;^ y/^^u-^h^fyy-i-^z. 

#U. '\=t^1f> : MX5";1^ = 3:2?gaigPJ:0#fc^ia€:?gSgL, ^IS-fb-^s^ 
(136 mg. 0.246 mmol. 95X) t:M^1^.^1^tVXmzo 

'H-NMR (400 MHz, CDCI3) 5: 1.33 (3H. d, J = 6.8 Hz), 1.35-1.45 (IH, m), 
1.52 (9H. s). 1.99-2.08 (IH, ra), 2.70-2.78 (IH, m). 3.27 (3H, s), 3.65- 
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3.76 (2H, m). 4.45 (IH. d. J = 7.6 Hz), 6.77 (IH. td. J = 9.0. 4.6 Hz). 
6.91-6.97 (IH. m). 7.32 (2H. d, J = 8.5 Hz), 7.38-7.45 (IH. m). 7.50 (2H. 
d. J = 8.5 Hz). 

MS m/z: 552 (M*tH), 574 (MHNa). 

FAB-MS: 552.1070 (Calcd for CjaHigClFjNOgSj: 552. 1093). 574.0875 (Calcd fo 
r CjjHjgClFiNOgSjNa: 574.0912). 

MMM 2 4 4: N- [4- [ (4 -^□□7x:^;P) 7.)V^r.)l'\ -4- (2. 




m^mZ^Z-V'^^tlfcN- [4- [ (4-;^nD7x-;i/) :^M:i)V] -4 

- (2. z--jyMuyx.r.)V) -3-^5";i/:/5^;n -N-;>t^;ux;i/>j^- 

)Vfi)]/n^y^t.-':^^)V (136 mg, 0.246 mmol) ^i>^UU^^y (4 ml) \Z 

j^^b, m^\zxv^)y)v-tumm. (imo ^imxtzo K^sm.^^^-^mf^}ikW 
^}V-^^^y^K)^m^\y. ^te^b^ti (99.5 mg. 0.220 iDffloi. 89s;) 

'H-NMR (400 MHz. CDCI3) 6: 1.27 (3H. d, I = 6.8 Hz), 1.35-1.44 (IH. m). 
1.95-2.05 (lH,.in). 2.82-2.88 (IH. m). 2.95 (3H. s). 3.10-3.19 (IH. m). 
3.22-3.30 (IH, m). 4.21-4.28 (IH. br in). 4.49 (IH. t, J = 6.6 Hz). 6.81 
(IH, td. J = 9.0. 4.4 Hz). 6.93-7.00 (IH, oO. 7.34 (2H, d. J = 8. 5 Hz). 
7.42-7.48 (IH. m). 7.52 (2H. d. J = 8. 5 Hz). 

IR (ATR) cm': 3251. 3076. 1581. 1495, 1473. 1317. 1244. 1 140. 881. 837. 
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781, 750. 729, 710. 665. 617, 553. 521, 465. 
mp: 163 V. 
MS m/z: 452 (MHH). 

Anal, caicd for C„H«,C1F,N04S,:C, 47.84: H, 4.46; CI, 7.84: F, 8.41: N, 3. 
10: S, 14.19. Found: C. 47.88: H, 4.45: CI, 7.91: F, 8.51: N, 3.16; S, 1 
4.23. 

2 4 5: N- [3- (4 -^^ 7x-;u;^;U7i>-;i/) -3- (2. 5- 



Mmm2Q7X'n^nrc3- (4-^nD7x-;ux;U3fc::i;i/) -3- (2. 5 
-v^7;U^0 7xn;i/) - 1 -::^o/1/-;i/ (120 mg, 0.307 mmoD^ N-;>^5^ 
;i/X;l/4^— ;U;^j;W\'S>i? t -T'^^;!/ (lOl mg. 0.519 mmol). *3ctZ>*hU7x 
-;1/4n;^7^> (138 mg, 0.519 mmol) <£xh^t:H0 7 7> (3 ml) 
ft^. mSi\ZX7'Ji^ti)V^>WMV':fu\l)V (102 I, 0.519 mmol) SrJPA 

*bfco n^ntcmmm^iy^uu^^^y (4mi) {i^^l, i-'j7;i/:ro@^K 

(2 ml) <£j|jP;^, 'm>Xmmm.W\^tc. R^^WL^V^UU^^yx^mk. tK, 

yo L.X'm.m\^i^m^^ %<bnfzmw^fm:L=^)v-^^-^y^y)nmmL^ ^ 

fB{t:-&t> (90.2 mg. 0.213 mmol. 62!li) ^Mfetft^^^t LTt#fe. 

'H-NMR (400 MHz. CDCl,) 5: 2.29-2.39 (IH. m), . 2. 69-2. 78 (IH. m). 2.93 
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(3H. s). 3.10-3.20 (IH. m), 3.35-3.44 (IH. m). 4.44-4.50 (IH, br m). 4.7 
4 (IH, dd, J = 9.0, 6.1 Hz), 6.84 (IH. Id. J = 9.0, 4.6 Hz), 6.97-7.04 
(IH. m). 7.23 (IH. ddd. J = 8.5. 5.4. 3.2 Hz). 7.39 (2H, d. J = 8.5 Hz), 
7.52 (2H. d. J = 8.5 Hz). 

IR (ATR) cm-': 3257, 3087, 2947. 1587, 1496. 1475. 1308, 1090. 1279, 114 
7, 1086, 1014. 962. 879, 827. 760, 737. 679, 621, 523, 463. 413. 
mp: 131-134 X:. 
MS m/z: 424 (M*+H). 

Anal, calcd for CijHigClFjNO^SjiC. 45.34; H. 3.80; CI. 8.36; F. 8.96; N. 3. 
30; S. 15.13. Found: C. 45. 22; H. 3.67; CI, 8.34; F, 8.98: N, 3.38; S. 1 
5.16. 

##^J4 0 : 4- (t -:/^;i/v-7xZi;P->'J>>l':t^'» 
-)V 



2-7'x>-l, A-V^-)V (10.0 g, 113 mraol) mS^ ^'^'J-)V (4.70 g. 
69.0 mmol) ^v?i7Dn^^>/N, N->?^^;i/7}x;i/A7a K^g'&iK (200 ml 
/ 200 ml) \zmM\^. ^mzT t na>>y j:=.)\^i^y> (30.0 ml, 

115 mmol) ^f^Ttfco r^T^T^, Kft^m^MUiZX^BrmWVtc. Klt^m 

tif)Vi7U'^hifyy^-\Z{iL. ^=^^1f > : @^^X^;U = 2:1 ^illSPJ;Ot# 

tz^tm^i^jBmLx. mM^\:%m (15.3 g. 46.9 mmoi. 42X) ^m^mmnn 
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'H-NMR (400 MHz, CDCI,) 6: 1.06 (9H, s), 4.01 (0.5H, br d. J = 6. 1 Hz). 
4.15 (1.5H, br d. J = 4.9 Hz). 4.18-4.26 (1.5H. m). 4.26 (0. 5H, dm, J = 
5.9 Hz). 5. 60-5. 75 (IH, m). 5.78 (3H, dm. J = 15.4 Hz). 7.34-7.52 (5H. 

m), 7.64-7.76 (4H. m). 

MS m/z : 327 (M*+H) . 

mmm2 4 e : m -2- [5- (t-y5^JUy7xli;W>'j;i/:t^-» -1 

- [ (4-^DD7x::i;i^) x;1/7}n-;1/3 -3-^>t-3: -i. 4-zyy)V 

^DK>i£> (Sfe#:2 4 6-A) ISiU iE) -2- [5- (t-y^;Pv^7x 
^;i/5/'j;i/:t=^'» -1- [ (4-:^OD7x^;i/) -3-K>f- 
Z-M -1. 4->^7;l/;rn^>1i> (S1i#:2 4 6-B) 



mmms-cm^ntcz- [ (4-i'oo7xn;u) 7.;i/*;n;M5^;p] -i. 4 
-i^7)V-^aKy-\fy (mm, i.32 mmoi) RtX4- (t -y5^;i/v^7xx;u 

->'j;i/^=^rv) - 2 -:/x>- 1 -Jf— (660 mg. 2.02 minol) $h;i'X> (6 
ml) tC^j^b. ->Ty>^5^U>hU-n-y^;l'5i^X7^^> (480 mg. 1.99 mm 

oi) =£j!jDAfcm, 7;u^>g:H^T, ei^FsUPiiftTOUfc, K^^m^mr^'^^ m 
&mm Lxm^nr::mm^ 7 ^ -> ^ u ;^ ^')\^^ u^h^yy^- (^^^ 

y : S^^X5";U = 80:1) iCT^^I^i^ilb. Mmi4#:2 4 6 -A ({SWJ (14 
9 mg. 0.244 mmoi. 18X) •km.^Mm'^t.X^X . ^13^14^*: 2 4 6 - B (M 
i4) (468 mg. 0.766 mmoi. 58*) ^ffi|MtttlK<i: bTt#fco 
^■14*^:2 4 6 -A 
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'H-NMR (400 MHz. CDClj) 6: 1.04 (9H. s), 2. 64-2.78 (IH, m), 2.95-3.08 
(IH. m), 4.09 (IH. ddm, J = 13.5, 5.6 Hz). 4.15 (IH, ddni, J = 13.5. 6.3 
Hz). 4.45 (IH, ddm, J = 11.0, 3.4 Hz). 5.12 (IH. dim. J = 11.0, 7.3 Hz). 

5.62 (IH. dim. J = 11.0. 6.3 Hz). 6.80-6.88 (IH, m). 6.90-7.00 (IH, m). 

7.02-7.21 (IH. m), 7.30-7.60 (lOH, m), 7.60-7.72 (4H, m). 
IR (ATR) cm;': 2931. 2856. 1583. 1496, 1473. 1427, 1327, 1151. 1111. 108 
8. 823, 754, 702. 615, 505. 
MS m/z : 611 (M*+H), 633 (M*+Na). 
2 4 6 - B 

'H-NMR (400 MHz, CDCl,) 6: 0.93 (9H. s). 2.80-2.92 (IH. m), 3.14-3.26 

(IH. m). 3.98-4.05 (2H. m). 4.01 (IH, dd, J = 11.5. 3.7 Hz). 5.43 (IH. d 

tm, J = 15.0, 7.3 Hz). 5.59 (IH. dtm, J = 15.0, 4.4 Hz), 6.75-6.88 (IH. 

m). 6.92-7.01 (IH. n). 7.22-7.50 (9H. m). 7. 50-7.65 (6H. m). 

IR (ATR) cm"': 2931. 2856, 1583. 1496. 1427, 1321. 1149. 1111. 1084. 101 

2, 822. 754. 700. 503. 

MS m/z : 611 (MHH). 633 (MHNa). 

2 4 7: (Z) -5- [ (4 □ D 7x-;i^) 7.)V-^-M -5- (2. 



(z) -2- [5- (t-:f5^;i/v7x-;i/'>'j;u:t^'» - i- [ (4-^o 

(S14i*2 4 6-A) (145 mg. 0.237 ramol) ^Stx h ^ t H O 7 7 > (5 ml) tC 
mMV. yyit7'hy-:f'^)U7>^-0Ix<D7'hy}i\^ay7>m^ (1.0 M. 0. 
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5 ml. 0.5 mmol) ^mTLfc^. m^\zX2mm^WLrc, Rft^miZ:^ (0.2 ml) 

^yy^-izHL, ^^D-> : Wx5^;u = 2:1 mih^^Kimz^m^m&m 

(51 mg, 0.137 mmol, 58X) ^B^B^tbXmzo 
'H-NMR (400 MHz, CDClj) 6 : 1.35 (IH, br s), 2. 82-2. 95 (IH. m). 3.22-3.3 
2 (IH, m). 4.08-4.18 (IH. m). 4.18-4.28 (IH. m). 4.56 (IH, ddm. J = 10.6, 

4.5 Hz). 5.29 (IH, dtm, J = 11.0. 7.5 Hz), 5.67 (IH, dtm, J = 11.0, 6.6 

Hz), 6. 77-6.88 (IH, m), 6.92-7.02 (IH, m). 7. 22-7.32 (IH, m). 7.39 (2H. 

d. J = 8.7 Hz), 7.54 (2H. d. J = 8.7 Hz). 

IR (ATR) cm-': 3560, 3016. 1585, 1495. 1475. 1427. 1396. 1308. 1277. 121 
8, 879. 827. 789. 752, 708. 679. 627, 467, 420. 

mp: eo-est:. 

MS m/z : 390 (MHNH^). 

Anal. Calcd for C^HisClFjOjS: C, 54.77; H, 4.06; CI, 9.51; F, 10.19; S, 8. 
60. Found: C. 54. 57: H. 4.08: CI, 9.41; F, 10.27: S, 8.74. 



2 4 8: (E) -5- [ (4 □□7x:2;l/) x;U^z:JU] -5- (2. 



IIJS«^!l2 4 6-C#e>nfc (E) -2 - [5- (t-:/^;U'>*7xr:jUvUjl/:t=^^ 
-» -1- [ (4-i^PD7x-;i/) 7.)\/t.Z.M -3-^>x-Jl'] -1, 4 
-z^y)\^tn^>iL> (Sft^*2 4 6-B) (465 mg, 0.761 mmol) ^xh^t 
KD77> (10 ml) \zmmi^^ 7>y'ft:xh7y^;U7>^:^'^A<D7^h^t: K 
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nyyymm (l.O M, l.Sml. I.Snnnol) mTbtz^, ^UizxmmmWL 
tzo ^mm\Z:^ (0.2 ml) SrJDAfc^. ^JEti^LTt#e>nfcti$SJiSSr7^'y 

>'a.i^o:^^')i^n-7hi/yy^-iznv. ^^iy> :mmx^)\/ = 2:1 mm 

\ZX^WL. i^mit-tm (225 mg. 0.605 nunol. SOX) ^&&l!^i^tLX%1t6 
'H-NMR (400 MHz, CDCI3) 6: 1.21 (IH, br t. J = 5.5 Hz). 2.80-2.92 (IH. 
m). 3.18-3.28 (IH. m). 3.96-4.06 (2H. in), 4.57 (IH, ddm. J = 11.2, 3.9 H 
z), 5.44 (IH, dtm. J = 15.2. 7.3 Hz), 5.70 (IH, dtm, I = 15.2, 5.4 Hz). 
6.78-6.88 (IH, m). 6.95-7.03 (IH, m), 7.22-7.30 (IH, m), 7.39 (2H, d, J 
= 8.7 Hz). 7.54 (2H. d. J = 8.7 Hz). 

IR (ATR) cm-': 3552. 3087, 1583, 1495. 1427, 1396, 1309, 1281, 1219, 118 
6, 1142, 1082, 1016, 984. 874. 831, 775, 756, 710, 619, 553. 534, 467. 

mp: los-iogt:. 

MS m/z : 395 (M*+Na). 

Anal. Calcd for CnH.sCIFjOjS: C, 54. 77; H, 4.06; CI, 9.51; F, 10.19; S. 8. 
60. Found: C. 54. 59: H, 4.03; CI, 9.53; F, 10.17; S, 8.71. 

pmm 4 1 : 2- [2- (t -:/5";Uv:7x-;u->'j;i';f^s/) x5^;U5^:t3 x 



2, 2' -^^^t-vX^^y-Jl/ (10.0 g, 81.8 mmol) W'fSyi/-;!/ (4.70 g. 
69.0 mmol) ^-J^ao^f^^y (200 ml) izmML, ^tglCT t □□ 
i;7xx;i/->^> (15.0 ml, 57.7 mmol) ^mTVfz. ?iS§T*l7^, Kfi^m^^ 

i^izxHrnmrnwhtz. Kmm^mRmf^bx%i^tirz^^mizi^x^j]^x.-7- 
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v'ivU;*!7y;i^^D-7h^7 7>f-(3#L. A^-ti-> : B^KX^JI- = 3:1 ^tti 
^<tO#fc^iil^MEE«ISLT, ^leib^tl (11.3 g, 31.3 mmol. 54!i;) ^^Sfe 

'H-NMR (400 MHz, CDCI3) 5: 1.06 (9H, s). 2.19 (IH, br s), 2. 62-2. 72 (4H, 
m). 3.63 (2H, br I. J = 5.5 Hz), 3.80 (2H, t. J = 6.8 Hz). 7. 32-7. 52 (6 
H, Di). 7.66-7. 75 (4H, m). 

IR (ATR) cr': 3400, 2929, 2856, 1427, 1105, 822, 735, 700, 611. 503. 
MS in/z : 383 (M*+Na). 

2 4 9: 2- [3- [2- { t -Zf^)Vi?y :j^:=.JW>V )V:t^zy) X5^;U 
-1- [ (4-^aP7xX;i/) X)l'ts=.)V] yu\i)V\ -1. 



SIJS^j5T#?>nfc2- [ (4-^DD7x-;u) 7.;u7fc-;i'^5^;n -i, 4 

-Z/y)V:^uKyMy (900 mg, 2.97 mmol) S:U^'2- [2- (t-:/^>»l/x7 
x-jl/i/UJU^t+v) X?-jP5^;t-] X^S'y-;!/ (1.64 g. 4.55 mmol) ^V)VJL 
y (20 ml) M^L, yj J :f<^V>h^)-n--:r^)Vts7.T!rsyy 0.26 g. 5. 

22 mmol) ^iBXtdik. 7)Vziynm%T. mmiimMMhtzo Rmm^im\k. 

2- [2- (t -y5';i/v7xx;u>'>j;i<';t^r>') X5^;i/5";t] XiJ'y-)!/ (50 
0 mg. 1.39 mmol) S^tX'>7yp^5^l/>h'J-n-y^;pJt^;^7i^^> (400 mg. 1. 
66 mmol) <&jDAfc^, 7;U::f>^fflmT, MBtMSnHftJIcttLfco 

MlEJi$gLT#6n/c^gtl^7 7 V i^^'y 'J :^7^'>'U^ h 7^ -JC 
#t, 'N=^iJ-> : MX5^;U = 10:1 ^tBgRct O^f fc:^jii^M£Eii,^L/T. ^12 




ci 
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it^^ (1.82 g. 2.82 mmol. 95«) t:^n^^i6i'\}tmntl.rmc. 
'H-NMR (400 MHz, CDCI3) 6: 1.02 (9H. s). 2.20-2.35 (2H, m), 2.50-2.74 
(4H, in), 3.65-3.80 (2H, m). 4.72-4.80 OH. m), 6.77-6.85 (IH, m). 6.92-7. 
00 (IH, m), 7.15-7.23 (IH, m), 7.35-7.48 (8H, m), 7.52 (2H. d, J = 8.8H 
z). 7.64 (4H. d, J = 8.1 Hz). 

IR (ATR) cm-': 2931, 2858. 1583. 1496, 1323,1149, 1105, 1084. 754, 700, 
503. 

MS m/z : 667 (M*+Na). 

2 5 0: 2- [3- [ (4-^PP7xr:;i/) -3- (2. 

2- [3- [2- ( t -7>;i'>'7x-;l/v'U;P:t=^^'» x^jv^-t] -1- 

[ (4-^PP7xn;u) 7.)\^t^=-M :/ot;;u] -i, 4 ->^7;i'^p^>-t^ 

> (1.81 g, 2.80 mmol) &T-h^t:KP77> (30 ml) IzmMV. JKJ^TUT 
7>;/'fbxh^7'^>'P7>^:-'^AOxh'7l:: HP7^>^?^ (1.0 M. 8.0 ml. 8. 
0 mmol) SrriSTLfc^. ^fa{CT2P#TOJ$Lfc. S^Sf^l'TK (3 ml) SriO^fc 

ic#L. '\4^iJ-> : @^mx5";u = 2:1 mm^Kimz^m^mzmti^vx. e 

#6nfcefi@^z^Sr^^r-ti->t-Tt5felf ^fBlb-&t) (977 mg, 
2.40 miol. 86«) ^^^B^tLxm::. 

'H-NMR (400 MHz, CDClj) 5: 1.97 (IH. t, J = 6. 1 Hz), 2. 30-2.45 (2H, m). 
2.60-2.80 (4H. m). 3.60-3.78 (2H, m). 4.81 (IH, dd. J = 9.6. 3.5 Hz). 6. 
80-6. 90 (IH. m). 6.96-7.05 (IH. m), 7.20-7.30 (IH. m), 7.39 (2H. d. J = 
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8.8 Hz). 7.54 (2H, d. J = 8.8 Hz). 

IR (ATR) cr': 3564. 3072. 1583, 1496, 1275. 1144, 1082, 835. 810. 762, 

627. 534. 480. 

rap: 108-110*0. 

MS m/z : 424 (MHNH,). 

Anal. Calcd for C„HnClFjQsSj: C. 50.18; H, 4.21; CI, 8.71; F, 9.34; S, 1 
5.76. Found: C, 49.94; H, 4.20; CI. 8.84: F. 9.41; S. 15.70. 

^MM 2 5 1: 4- [ U-^uny:3L-)V) 7.)V-Ji^-M -4- (2. 5-y 



2- [3- [ (4-^DP7x-;i/) - 3- (2, s-i^y)Vtu 

7x-;i/) -/DtVU^:^] XiJ'y-Ji/ (800 mg, 2.00 mmol) ^h;i/X> (50 id 
I) \zmMV^ v7/^^l/>H'J-n-y5^;U7^7.Jl^7> (1.50 g, 6. 22 mmo 

1) ^MpLrzi^> 7j\^zi>mm%T. ummmmmmLrz, Rj^M^n^m. m 

ntzo ni^ntz&^mw^^^D-y^zxm^v. mmit^'^ (504 mg. 1.28 mmo 
1. 64X) ^B^m^tLxntz, 

'H-NMR (400 MHz, CDCl,) 6 : 2.46 (2H, br t, J = 13.4 Hz). 2.57-2.78 (4H, 
m), 3.09 (2H, br s), 6.85-6.95 (IH. m). 7.02-7.15 (2H, m), 7.37 (2H, d. 
J = 8.7 Hz). 7.40 (2H, d, J = 8.7 Hz). 

IR (ATR) cm"': 2927, 1574, 1495. 1306. 1267, 1147, 1080, 877, 825, 750, 
710. 619, 561. 472. 




F 
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mp: 188-1 got:. 

MS m/z : 389 (M*+H). 

Anal. Calcd for CnHisClFjO^S, 0.25HjO: C, 51.90; H, 3.97; CI, 9.01; F, 9.6 

6: S. 16.30. Found: C, 52.20; H, 3.91; CI, 9.20; F. 9.85; S, 16.36. 

2 5 2: 4- [ {A-^UUy:r.-}V) X;i/7^:i;H -4- (2. 5-v 

4- [ (4-^DD7x— ;W ;^;U7Jn-;i/] -4- (2. ^-i/y)Vtuy3^- 

;U) xh^t KP5^:th:^> (200 mg, 0.508 mmol) ^i/^uu^^y (30 il) 
l;:^^Lfc^, im'r\zxz-Cuu^^^MMm (106 mg. 0.614 Mol) ^£iD 

5=-;i'X-x;i/HTi5ti^L, ^Idfb'&tl (163 mg. 0.403 mmol. 79X) ^^^1^^ 

•H-NMR (400 MHz. CDCl,) 5: 2.30-3.55 (8H. m). 6.85-7.04 (IH. m), 7.05-7. 
20 (2H, m), 7.33 (0.8H, d, I = 8. 3 Hz), 7.40 (0.8H, d, J = 8.3 Hz), 7.44 

(1.2H. d. J = 8.8 Hz). 7.47 (1.2H. d. J = 8.8 Hz). 
IR (ATR) cm-': 3095, 1576, 1491. 1308, 1279, 1146, 1082, 879. 818, 800, 
752, 712. 621. 565. 474. 
mp: 173-182^:. 
MS m/z : 405 (M*+H). 

Anal. Calcd for CnHisClFjGjS.^: C, 50.43; H. 3.73; CI. 8.76: F. 9.38; S, 1 
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5.85. Found: C, 50. 60: H, 3.76; CI, 8.81: F. 9.48; S. 15.92. 
Mt&M 2 5 3: 4- [ (4-^nP7x^JU) 7.;!/^— -4- (2. 

*ig^j2 5 n^c 4- [ (4-i?PD7xr:;u) -4- (2. 

5-v7;i/^P7x-;U) T-h^t:KP5^:^tr7> (100 mg. 0.254 mmol) 
i?pp^^> (15 ml) {i^«?L/fc^. 3!lc?^Tt::T3-i^pP)a^Ji#i? (110 m 
g. 0.637 mmol) ^mpLfz, ^miZXmmmW^. m^m\ZpX'^)VX-f)lt: 

U*'^>^PTh^7 7>f-H#b, ^=^r-y-> : »KX5^;|/ = l:ljiaigBJ;D# 

Tt5t#t. i^lB^b-&ii) (89 mg, 0.211 mmol, 83!!;) ^feSfeli^^i: LT#fc. 
'H-NMR (400 MHz, CDClj) 6: 2.80-3.02 (4H, m), 3.02-3.24 (4H, m), 6.91-7. 
01 (IH, m), 7.06-7.13 (IH, m), 7.14-7.22 (IH, in), 7.39 (2H, d, J = 8. 7 H 
z), 7.44 (2H, d, J = 8.7 Hz). 

IR (ATR) cm"': 1577, 1496, 1473, 1415. 1311, 1201. 1149. 1122, 1080. 874. 

854. 822. 754. 708, 623, 567, 474. 
mp: 204-206"C. 
MS m/z : 421 (MHH). 

Anal. Calcd for C.tH.sCIFjO.Sj: C. 48.51; H. 3.59; CI, 8.42; F. 9.03; S. 1 
5.24. Found: C. 48.61; H. 3.60; CI, 8.44; F. 9.05; S. 15.21. 
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mmm2 5 4 : 2 - [3- [ (4-^PP7xn;U) -3- (2, 

|IM^J2 5 0Tl#6nfc2- [3- [ {4-ifUUyx.-)V) 7s)]/its-)V] -3 
- (2. 5-v7;U:tD7xli;W ZfoklJV^^ir] X^y-;U (65 mg. 0.16 mm 
ol) ^i>^aa;^^y (5 ml) fc^^L/S:^, ^H^TlzX 3 -i7 an M^Bmm 

(33 mg. 0.19 mmol) ^m^fzo ^mzx\mm}^w^. Kjt^m^m^m&mm 
uu^^y : = 30:1 mm<i:r)mz^m^mmm^^Lx. ee®^ 

0.12 mmol. Ta) tT#fc. 

'H-NMR (400 MHz. CDClj) 5: 2.52-2.65 (2H, m), 2.80-3.02 (5H. m), 4.11-4. 
22 (2H, m). 4.68-4.78 (IH, m), 6.80-6.90 (IH. m), 6.97-7.04 (IH. m), 7.2 
1-7.30 (IH. m). 7.38-7.44 (2H. m), 7.50-7.58 (2H. m). 
IR (ATR) cm-': 3421, 3259. 1585. 1496, 1319. 1147. 1086. 1028. 989, 833, 
756. 555. 534, 480. 463. 
mp: 124-132'C. 
MS m/z : 423 (M*+H). 

Anal.' Calcd for CnH^ClFjO^Sj: C, 48.28; H, 4.05; CI, 8.42; F. 9.03; S, 1 
5.24. Found: C. 48.03: H. 4.01; CI. 8.33; F. 8.93; S. 15.06. 

2 5 5: 2 - [3- [ (4 -i7 nay X)\/t-:^)l] -3- (2. 
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mmm2 5o-c%i^nrz2- [3- c (4-^dd7x:^;i/) t^ji^^-m -3 

- (2. 5-i^y)V:tuy3:-}U) yoejU^^^i*] JL^Z-Jl (65 mg, 0.16 mm 
ol) $vi^DP;^iS'> (5 ml) tc^^um 7K?^T{CT3-^^Dnmi.#i? 
(66 mg, 0. 38 mmol) ^iU^fco ^UiZXUmmmW^. KJt-M'^m^^E.mm 

+)-> : B^^X5^JI/ = 1:1 ^mSBcfc 0#fcM«BE?ililiLT, 
#^ti;tefe@#:S:v'X5^;l/X-T-;PlCTi5t#U, ^^te-fb^il^ (53 mg. 0.12 mm 
ol. 76!i;) ^B^m^tLX'i^ft. 

'H-NMR (400 MHz. CDCI3) 6: 2.19 (IH. t. J = 5.1 Hz), 2. 56-2.70 (IH. m). 

2.97-3.10 (IH. m). 3.12-3.28 (4H, m), 4.12 (2H, q, J = 5. 1 Hz). 4.77 (1 
H. dd. J = 9.4. 5.7 Hz). 6.82-6.92 (IH. m). 6.98-7.07 (IH, m), 7.20-7.30 

(IH, m), 7.41 (2H, d, J = 8. 7 Hz). 7.54 (2H. d, J = 8.7 Hz). 
IR (ATR) cm-': 3525, 3076, 1576, 1496, 1315, 1279. 1146, 1128, 1082. 103 
4, 1011. 997, 835, 758, 631, 559. 542. 523. 488, 467, 430. 
mp: lll-113t:. 
MS m/z : 439 (M*+H). 

Anal. Calcd for CnHnClF^OsSj: C, 46. 52; H, 3.90; CI, 8.08; F, 8.66; S, 1 
4.61. Found: C. 46.46; H, 3.82; CI. 8.15; F. 8.66; S. 14.55. 

0%m4 2 : N- [2- ( t -y5^;l/':^7xXjU-> U Jt/;j-»'» JL^M -N- 

(2-t: Ko4^->x5^;i/) ;^;w\^5>ig t -T"^;!^ 



355 



wo 03/055850 



PCT/JP02/13792 



Hi 




N, N-t*x (2-t Ko^->x5^;i/) *;UA5>mt (9.00 g. 43.8 

mmol) RX^^ (2.60 g. 38.2 mmol) Srv^ □o^t^' >/N, N-v 

p^^Jl'^JUATS Hjg'&jK (70il / TOffll) izmMb. ^l^iZT t -Z/^)]^^ a 
□ s;7x-;Uv^> (8.1 ml. 31 mmol) ^J^Tbfc. fiST^T^, 

77^-{C#U, '\+1t> : g^i?X^;i/ = 2:1 ^aJSPcfcO^#fc^ljSrMJE^i$g 

LT. i^ie^b^tl (7.41 g, 16.7 mmol. 548;) ^m^m'^^ntLXntc. 

'H-NMR (400 MHz. CDClj) 5: 1.05 (9H. s). 1.30-1.60 (9H. m), 3.30-3.52 

(4H, m), 3.68-3.90 (4H, m), 7.34-7.50 (6H, m), 7.60-7.72 (4H, m). 

IR (ATR) cm-': 2931, 2858, 1693, 1670. 1408, 1365, 1171, 1144. 1105, 105 

1, 933. 822. 737. 700. 613. 501. 

MS m/2 : 444 (M*+H). 

MMM 2 5 6: N- [2- ( t -y5^;i/>^7xx;|/->'; Jl/:t^'» x^;U3 -N 
- [3- [ (4-^Pa7xXJI/) J^JUtInXJU] -3- (2. 5-y7Ji/:tP7 
xx;i/) -fnk^M t))W^^ymt-z^^)l 



->'7;U^P'^>-t*> (500 mg. 1.65 mmol) R^J^N- [2- (t-y5';i/-:/7 
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xz:;U'>'j;i':3-+-» x^;i/] -N- (2 - 1 Kp+'>x5"j|/) *;PA'5>i?t 
(950 mg, 2.14 mmol) ^£ h;i/X> (20 ml) {'^filU> '>7/^5^l/> 
h^J-n-':f^)l^7.^y> (600 mg, 2.49 mmol) ^J!lDA;t^, 7;m*>l?H 

^T, 9raMjiatUfc. S*S?K$r]!*}^^, N- [2- ( t -:/5^;i/';^7xx 
;i.->u;u:t^i» x5^;n -n- (2-t Kn^t^vx^^jW *;i/n5>Kt-y 

(500 mg. 1.13 mmol) :SLZSi^7 ^ /''^\^>hV -n-Z/^)[^-!i^7.n^y> (3 
00 mg. 1.24 mmol) ^tJUXfcWi. 7)l'Zf>nm^T. ummmmrnvtzo KJt^ 

^^f-tC^^L, ^4^it> : g^i!X5^;i/ = 15:1 ^mSPcfc l9#fc::Ji-ia^Mffi^i$SL 

mi^\^^m (1.14 g. 1.57 mmol. 95«) $r^|lllfefa^i^«<!: LT#fc, 
'H-NMR (400 MHz, CDClj) 6: 0.97 (9H, s). 1.20-1.50 (9H, m), 2.29 (IH, b 
r s). 2.62-2. 78 (IH. m). 3.05-3. 50 (4H, m), 3.66 (2H, br s), 4.40-4.60 
(IH. m), 6.81 (IH, br s). 6.98 (IH. br s), 7.18-7.70 (15H. m). 
IR (ATR) cm": 2931, 1689, 1585, 1496, 1473, 1323, 1149, 1086, 737, 700. 
613, 467, 426. 
MS m/z : 726 (MHH). 

%Wi^\ 2 5 7: N- [3- [ (4 P □ 7xx;l/) x;i^;j^x;l/] - 3- (2, 
5->^7>iP^a7xx;i/) -zfuMM -N- (2 - b Kp^xx^;!/) ;^;1/A'$ 
>i[t-:/5^jl/ 



N- [2- (t -7*^;i/S^7xx;U->U;i':t+v) X5^;l/] -N- [3- [ (4 

-:i7PD.7xx;i/) 7.;u*x;i/] -3- (2, 5-v7;i/:tP7xx;i/) 7'Pt! 

M ti}Vn=,y^\.-':fJ-)V (I.13 g, 1.55 mmol) S:xh^tHP7^> (20 
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>mm (1.0 M. 5.0 ml, 5.0 mmol) *?iS5TLfc^, ^SfdTll^PBl^j^Lfe. £ 

j^mzT^ (2 ml) ^MXfc^. m&mmiyxn^nrcm^mm.^y^yiya.i/^) 
tz^m^MEmf^iyX, rniit'^'^ m m, 1.32^01. m ^^^m^mn 

•H-NMR (400 MHz. CDCl,) 6 : 1.39 (9H. s). 2.28-2.42 (IH. m). 2.70-2.80 
(IH, m). 3.15-3.32 (3H. m). 3.40 (IH. br s), 3.68-3.80 (2H, m), 4.54 (IH. 
br s). 6.78-6.88 (IH. m), 6.95-7.03 (IH, m), 7.20-7.31 (IH. m), 7.39 (2 
H. d, J = 8.7 Hz), 7.52 (2H. d. J = 8.7 Hz). 

IR (ATR) cr': 3438. 2976, 2933. 1685. 1583. 1496. 1475, 1319. 1279, 114 
7, 1084, 1012, 827, 756. 710, 629, 555, 525, 467. 
MS m/z : 490 (MHH), 512 (M*+Na). 

Anal. Calcd for CjjHjgClFjNOsS 0.25H,0: C. 53.44: H, 5.40; CI, 7.17; F, 7. 
68; N, 2.83; S, 6.48. Found: C, 53.39; H, 5.45; CI, 7.21; F, 7.48; N, 2. 
95; S, 6.51. 

mH&m 2 5 8: 2- [3- [ (4 □□ 7x:i;l/) X}Vn^:=.)V'\ -3- (2. 



N- [3- [ (4-i7PP7x-;U) 7s)]/-^Zl)l] -3- (2. 5->?7;i/5j-0 

7xn;i/) yptr;!/] -N- (2 -h Kd=^xx5";|/) ;^7;w\'5 >i? t 
(300 mg. 0.607 mmol) ^i^iPnn^^y (5 ml) WTtCT h 'J 7 

jv^nmm (0.5 ml) timTLTzo Kjtsm^MuizTimsmwLfz^. s/tx?^ 
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Tgfet^b, ^tfi'fk'&tl (249 mg. 0. 579 mmol. 95!i;) ^Sfet»*<h LT^fyb, 

'H-NMR (400 MHz, CD,OD) 6: 2.42-2.58 (IH. m). 2.77-2.90 (IH, m). 2.96 

(IH. td, J = 11.8. 4.8 Hz). 3.06-3.15 (2H. id), 3.22 (IH, Id, J = 11.8, 5. 

1 Hz), 3.75 (2H, dd, J =5.7, 4.5 Hz), 4.89 (IH, dd, J = 9.6, 5.3 Hz), 6. 

98 (IH. td, J = 9.3 4.4 Hz), 7.10-7.20 (IH, m), 7.26-7.34 (IH. m), 7.54 

(2H, d, J = 8.8 Hz). 7.61 (2H. d. J = 8.8 Hz). , . 

IR (ATR) cm-': 3535. 2956. 2902, 2677, 1576, 1496. 1306. 1232. 1192, 114 

6, 1084. 1016, 822. 754, 710, 633, 548. 521, 472, 442. 

mp: 216-220*C. 

MS m/z : 390 (MHH). 

Anal. Calcd for C,7H„ClFjN03S HCl 0.25H,O: C, 47.40; H, 4.56; CI, 16.46; 
F, 8.82; N, 3.25; S, 7.44. Found: C, 47.52; H, 4.47; CI. 16.47; F, 9.06; 
N. 3.36; S. 7.58. 

2 5 9: 4- [ (4-:^aD7x-;|/) 7.)l^:=.M -4- (2. 5->? 

mmmzs Txn^nrz^- [3- [ (4-^pd7x-;i/) -3 

- (2. 5 -v7;i/^P7x-;i/) T'Ptr^P] -N- (2-t Hp+vX5^;I/) . 

>i? t (200 mg, 0.404 mmol) (10 ml) iZ'^MV, 

•>7/;^5^^>h'J-n-y5^;U7i^7.^h^> (200 mg, 0.829 mmol) ^tU^tc^, 

7A:i>nmn.y. mmiM^mmorz, Kit^m^m'^, i/7 j :^=f-wyV'} 
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-n-:/^;U3j^;^'J^7> (200 mg, 0.829 mmol) SrJjD^fe^, 7)ld>nm%T. 

-^MZXm^L. mUit^^ (140 mg. 0.297 mmol. 7451;) ^^^f^^tLX 

'H-NMR (400 MHz. CDCl,) 6 : 1.43 (9H. s). 2.27 (2H. br t, J = 14.2 Hz), 
2.67 (4H. br s). 4.18 (2H, br s). 6.82-6. 92 (IH, m). 7.03-7.16 (2H, m). 
7.36 (2H, d, J = 8.7 Hz), 7.40 (2H, d, J = 8. 7 Hz). 
IR (ATR) cr': 2979, 1682, 1583. 1410, 1315, 1244. 1188. 1144, 1088. 831. 
754, 623, 563, 534, 474. 

Dip: loi-ioer. 

MS m/z : 472 (MHH). 

Anal. Calcd for C„Hj4ClFjN04S: C, 55.99; H, 5.13: CI, 7.51; F, 8.05: N, 2. 
97: S, 6.79. Found: C, 55.89: H, 5.19: CI, 7.35; F, 7.97; N, 3.02; S, 6. 
80. 

2 6 0: 4- [ (4-^PP7xX;U) -4- (2. 5-v 

4- [ (4-^DD7xX;i/) 7.JUt^=.)V] -4- (2, 5->?7;i';rD7xX 
)l) - 1 -tf'^U v>:^;U4^>^ t -y^jU (3. 17g. 6.72 miol) ^-J^uu 
(100 ml) 7K(^T\Z.Xh^)y)V-tumm. (lO.Oml) <S:ji§TL 

fc, KjmL^'^iM,^zxmfm.w\^tz.^. m^m^^mm^i^tz. n^britzmm 
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nmzim^UB:^:^^^-)^^^ (30 ml) «:SP^^^, Ji^#l$:MEEMLe 

^mi^^ntc, n<bnrcmw^>^ji^)]^x.-^MzTm^i.. m^it^^ (2.74 

g. 6.71 mmol, quant.) ^B-&l9i^tVT"<^tc. 

'H-NMR (400 MHz. CDjOD) <5 : 2.57 (2H. tm, I = 14.1 Hz), 2.85 (2H, tm. J 
= 12.6 Hz), 2.98 (2H, br s), 3.54 (2H. dm, J = 13.7 Hz), 7.02-7.12 (IH, 
m). 7.22-7.31 (2H, m), 7.43 (2H, d, J = 8.8 Hz), 7.55 (2H, d, J = 8.8 H 
z). 

IR (ATR) cm-': 3338. 2943, 2713. 1579. 1495. 1469. 1311, 1196, 1144, 108 
2, 1012, 893, 818, 750, 623, 567. 
mp: 239-246*0 (decomp.). 
MS m/z : 372 (M»+H). 

Anal. Calcd for C^H.gClFjNOjS HCl 0.75HjO: C, 48.41; H, 4.42; CI. 16.81; 
F, 9.01: N, 3.32: S, 7.60. Found: C, 48.60: H, 4.31; CI. 16.33; F. 9.16; 
N, 3.46; S. 7.80. 

mMM 2 6 1: 4- [ (4-^Da7x:iJl/) X)\/it^-M -4- (2. 5-y 

4- [ (4-i'PP7xr:;i/) 7.)Vt^^)V] -4- (2, b-=yy )Vtuy 
}V) tr^'Jv>^Mi^ (100 mg. 0.245 mmol) . h'JX5";i/7^> (0.070 ml, 
0.50 mmol) mS 37X 7i^;i/A7Jl/x t HtK^?^ (0.060 ml, 0.739 mmol) 
uD^^y (5 ml) izmxtz'ik^ ^^\zxh^J7±\-^zy7i^m\:n-s'y^i-h^)'y 

A (220 mg. 1.04 mmol) SrJnAfc-. ■^^iZXimmmWLfz^. K!^mzim 

^jmiti-h'j'yj^Ti^mm. (6.0 mi) Mu^zxwMmwLtzc Rit-u 
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> : = 30:1 mm^^'^tzm^mBrnvx. ^mi^^nft, 
mibnrzmw^i^^v':fo}d)ux'-f-Mzx^^L. (TOmg. o.is 

mmol. 74X) ^B^B^tLX^tc, 

'H-NMR (400 MHz. CDClj) 6 : 1.90 (2H, tm. J = 12.5 Hz). 2.17 (3H. s). 2. 
42 (2H, tn, J = 11.8 Hz), 2.50-2.90 (2H, m). 2.89 (2H, dt, J = 12.0, 2.9 
Hz). 6.82-6.92 (IH, m), 7.03-7.16 (2H. m), 7.38 (2H. d. J = 9.0 Hz). 7. 
42 (2H. d. J = 9.0 Hz). 

IR (ATR) cr': 3084, 3006, 2943. 2850. 2796, 1577, 1496. 1462. 1313. 128 

1, 1184, 1147. 1086, 814 752, 712, 631. 571. 534. 474, 440. 

mp: 172-175^:. 

MS m/z : 386 CM*+H) . 

Anal. Calcd for C.gH.gClFjNOiS: C, 56.03; H. 4.70; CI, 9.19; F. 9.85; N. 3. 
63: S. 8.31. Found: C. 55. 92: H. 4.72: CI, 9.10: F. 9.91: N, 3.67: S, 8. 
39. 

mmm 2 6 2: i-^>i^JV-4- [ (4-^aa7x-;i/) x;U7^-;u] -4 
- (2. 5-'jy)i'^uyjL=.)V) hf^'jy> 

||JS«SJ2 6 0Tl#btlAc4- [ (4-iJ'OD7x-Jl/) X)\^ir^:iM -4- (2, 
5-v7;i/^0 7x-;i/) if<0'y>^^^ (lOO mg, 0.245 mmol) , h'JX^ 
JV73.> (0.070 nl. 0.50 mmol) Rlf 'OXT^Uxt H (0.050 ml. 0.428 mm 
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01) ^5;^POpi^> (5 ml) {ciiD^m ^fi»3Th>J7-bh^'>7K^<l:At^C7 
mi-hV'yj^ (110 mg, 0.500 nunol) SiPAfc. ^i&t'THB#Mi^Ufc^, S 
iSf^t 1 ^5t7Ki?{b:^ h 'J ^ A7K^^^ (3. 0 ml) ^JdA, ^iatCTSO^PB^jti^L- 

L T# e> n ActiSg^St 7 ^ «y V 3. U ;^ y ^ O T h ^ 7 ^ - # L , V 
^nu:A^> : = 50:1 ^aJ^Bcfcl9^§Ac^li^MEE^giB&UT. ^I2<b 

(87 mg, 0.19 mnol, 77X) ^^^m^mtVX'i^ft. 
'H-NMR (400 MHz, CDClj) 5: 1.93 (2H, br t, J - 12.5 Hz). 2.16 (2H, br t. 
J = 11.6 Hz), 2.65 (2H. br s). 2.93 (2H, dm. J = 12.5 Hz), 3.36 (2H, s), 
6.81-6.94 (IH, m), 7.00-7.15 (2H, m), 7.20-7.34 (5H, m), 7.37 (4H, s). 
IR (ATR) cm-': 2812, 2769, 1583, 1495, 1313, 1259, 1188. 1 144, 1088, 810. 
752. 698. 629. 571, 542, 469. 
MS m/z : 462 (M*+H). 

Anal. Calcd for Cj^Hj^ClF^NOiS: C. 62.40; H. 4.80; CI, 7.67; F, 8.23; N, 3. 
03: S, 6.94. Found: C. 62.50: H. 4.98: CI. 7.50; F, 8.05: N. 3.04; S. 6. 
90. 

mmm 2 6 3: 1 - [4- [ {A-i^aayji-jv) -4- (2. 

mMM2 6 0X'n^tirz4- [ {A-^uuyjLZL)V) '^)Vits-)V] -4- (2, 
5-v7;i/:rP7x:i;U) tf'^ij v>lgS?:^ (90 mg. 0.22 mmol) &t»UX. 
^)V7Zy (0.092 ml, 0.66 mmol) ^i/^uu:^^> (4 ml) \Z^m\^^ 
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\ZXmt7-t^}\^ (0.024 ml, 0.34 mmo I) SriP^it. ^U\Z.X\mf^W^Ltz 

'ik. K)^sm.zmiMMy\^ (0.5 ml) srjpAfc, ^i^^U'^m^mmm^i^x^^n 

>: = 30:1 m^^2;:Kimz6m^m£mk\^X. ^^®W^%tz, 

%ibrirzmw^^^'^y\zxw^L. ms.\t^^ (48 mg. 0.12 mmoi, m) ^ 
Bm^^thxmc, 

'H-NMR (400 MHz, CDCI3) 6: 2.08 (3H. s), 2. 20-2. 42 (2H, m), 2.49 (IH, b 
r t, J = 13.0 Hz), 2.60-2.75 (IH, ra), 2.75-2.90 (IH, m), 3.01 (IH, br t, 
J = 13.2 Hz), 3.92 (IH, dm, J = 13.4 Hz), 4.70 (IH, dm, J = 13.9 Hz), 6. 
85-6.94 (IH. m). 7.50-7.60 (2H, m), 7.36 (2H, d. J = 8.8 Hz). 7.40 (2H. 
d, J = 8. 8 Hz) . 

IR (ATR) cm"': 3084. 1653, 1496. 1427. 1309. 1279, 1244. 1144. 1088, 993, 
754, 627. 563. 474. 
mp: 159-160t:. 
MS m/z : 414 (M*+H). 

Anal. Calcd for C.sH.gClFjNOaS: C. 55.14; H. 4.38: CI, 8.57: F, 9.18; N, 3. 
38; S, 7.75. Found: C, 55.07; H. 4.49; CI, 8.69; F. 9.30; N. 3.41; S, 7. 
77. 

2 6 4: [4- C (4-^aD7xr;i/) 7.)l^t^:Z)V] -4- (2. 5- 
~y7)\^^ayx.-)l) tf^'Jv/] (4-h:°U>^;i/) ^^y> 

yjL-M x;u*-;n -4- (2. ^-vy}v^nyjL-)V) tr^'jv>ifeg[ 
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m. (80 mg, 0.20 minol) RX^^'J=.ii^y^ )\^^aO (60 mg. 0.34 m 

mol) n^it^m (84 mg, 0.18 mmol. 90X) «:6fea*<h tT#fc. 

'H-NMR (400 MHz, CDClj) 6: 2.24-2. 55 (2H. m), 2.60-2. 90 (3H. m), 2.90-3. 
10 (IH, m), 3.70-3.82 (IH, m), 4.74-4.90 (IH, m), 6.84-6.92 (IH, m). 7.0 
4-7.14 (2H. m), 7.18-7.25 (2H. m), 7.34 (2H, d, J = 8.5 Hz), 7.39 (2H, d, 
J = 8.5 Hz), 8.70 (2H, d, J = 5.9 Hz). 

IR (ATR) cr': 3032, 1630, 1496. 1439, 1311, 1279, 1146, 1086, 1013, 810, 
752, 625, 561, 505. 
mp: 245-248*0. 
MS n/z : 477 (MHH). 

FAB-MS: 477.0839 (Calcd for CjjHjoCIFjNjOjS: 477.0851). 

mum 2 6 5: [4- [ (4 PP7x:i;i/) 7.)Vt^::i)U] -4- (2. 5- 



7x-;U) -4- (2, 5 -v7>IU:tP7x-;U) tf^'Ji^^i^i? 

m (90 mg. 0.22 mmol) RZS:i3^y n^) (60 mg. 0.34 mmol) 

^IBib'&t) (75 mg, 0.16 mmol, 71%) ^O^^^tLXntz, 
'H-NMR (400 MHz, CDCI3) 6: 2.20-4.90 (8H, m), 6.85-6.95 (IH, m), 7.08-7. 
18 (2H, m). 7. 32-7.43 (IH, m), 7.35 (2H, d, J = 8.9 Hz). 7.40 (2H, d, J 
= 8.9 Hz). 7.73 (IH, dt, J = 7.8. 2.0 Hz), 8.62 (IH. dd, J = 2.0, 1.0 H 
z), 8.68 (IH. dd, J = 4. 9, 2. 0 Hz). 

IR (ATR) cm-': 1631, 1585, 1493, 1444, 1315, 1144, 1088. 831, 756, 625, 
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557. 505, 474. 
mp: 119-124'C. 
MS m/z : 477 (M*+H). 

Anal. Calcd for CuH.sClFAOaS: C. 57.92; H, 4.02: CI, 7.43: F, 7.97; N, 
5.87: S. 6.72. Found: C, 57.69: H. 4.08: CI, 7.33: F, 7.97: N. 5.94: S. 
6.78. 

HJg^ 2 6 6: [4- [ (4-^Pa7x:^Jl/) X^I^tJ^-JP] -4- (2. 5- 

y:c~)V) XJUjJ^-jP] -4- (2. 5-v7;P:tD7x-;U) tf'>^Uv>itg? 
:^ (80 mg, 0.20 mmol) 'BaS\in^} J ^ U^) YWMk (60 mg, 0.34 mmol) 
Srfflli, Mib^i^ (77 mg. 0.16 mmol. 82S!) *afel»*<J:LxTf#fc, 
'H-NMR (400 MHz. CDClj) 6: 2.35-2.52 (2H, m). 2.60-2.90 (3H. n). 3.09 
(IH. br t, J = 13.1 Hz), 4.21 (IH. dm. J = 13.5 Hz), 4.83 (IH. dm, J - 1 
4.0 Hz), 6. 82-6. 95 (IH, m), 7.04-7.18 (2H, m), 7.30-7.45 (5H, m). 7.65 
(IH, dm. J = 7.8 Hz), 7.80 (IH, Id. J = 7.8, 1.7 Hz), 8.55 (IH. dm. J = 
4.9 Hz). 

IR (ATR) cm-': 3084. 1635, 1496, 1311, 1146. 1086. 1007. 843. 804, 752, 

629. 555. 467. 

mp: 193-196^:. 

MS m/z : 477 (M*+H). 

Anal. Calcd for Ca,H,3CIF,N,03S: C. 57. 92: H, 4.02: CI, 7.43; F, 7.97; N. 
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5.87: S. 6.72. Found: C. 57.94: H. 4.08: CI, 7.48: F. 7.99: N. 5.92: S, 
6.81. 

^mm2 6 7 : 4- [ (4->^PP7x:i;l/) T.Jlt^-M -4- (2. 5-y 

yji=L)V) 7.)\^t^=.M -4- (2. 5-v7>iP:tD7x-;P) t:^'Jv>*li? 

(90 mg. 0.22 mmol) RWau^m:^^)l^ (0.026 ml, 0.34 nmol) ^fflV^. 
^E^b'&t) (62 mg, 0.14 mmol, 65^) ^Q^B^tLXmco 
'H-NMR (400 MHz, CDCl,) 6 : 2.29 (2H, tm, J = 12.1 Hz). 2. 55-2.85 (4H, 
m), 3.68 (3H, s), 4.22 (2H, br s). 6.82-6. 92 (IH, m), 7.05-7.15 (2H, m), 

7.36 (2H, d. I = 8.8 Hz), 7.40 (2H, d. J = 8.8 Hz). 
IR (ATR) cm"': 1695, 1493, 1450, 1400, 1248, 1188, 1142, 1090, 901, 825, 

623. 565, 534, 474. 
mp: 123-126"C. 
MS m/z : 430 (M*+H). 

Anal. Calcd for C.gH.gClFiNO^S: C. 53.09: H, 4.22: CI. 8.25: F, 8.84: N, .3. 
26: S, 7.46. Found: C. 52. 89: H, 4.20: CI. 8.27: F. 8.90: N, 3.35: S, 7, 
58. 

2 6 8: N. N-v^^>>l/-4- [ (4 P □ 7x-;i/) 7sA7i^:^)l] 
-4- (2. 5->^7;U;fP7x-Jl/) - 1 - hf^'J v>:^>'l/^4^-tJ-^ F 
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7x:i;i/) 7.)Vt^=^)V] -4- (2, 5-v7>lU^P7xz:;|/) tf^Ui^>m^ 
Ji (90 mg, 0.22 nmol) RUN. N- JUi' □ U H (0.031 m 
1. 0.34 mmol) ^ffll^. ^E^k^^ (81 mg. 0.18 mmol. 83X) ^B^B^tl' 

'H-NMR (400 MHz. CDCl,) 6 : 2.40 (2H, br t. J = 12.1 Hz), 2. 60-2. 80 (4H, 
m). 2.81 (6H. s). 3.72 (2H, dm. J = 13.7 Hz). 6.82-6.92 (IH. m). 7.04-7. 
14 (2H, m), 7.35 (2H. d, J = 9.0 Hz). 7.39 (2H, d, J = 9.0 Hz). 
IR (ATR) cr': 1651. 1576, 1496, 1469, 1365, 1308, 1190, 1146, 1074, 103 
4, 914, 814. 758. 752, 617. 561. 474. 
Dip: 143-146*C. 
MS m/z : 443 (MHH). 

Anal. Calcd for CjoH,,ClFjN,03S: C. 54.24: H. 4.78: CI. 8.00: F. 8.58: N. 
6.32: S, 7.24. Found: C, 53.96: H, 4.73: CI, 8.14: F, 8.64: N, 6.34: S, 
7.32. 

2 6 9: 4- [ (4-i7nnyx.=i)U) 7.)VTi^r.M -4- (2. 5->^ 

7;^:tP7x:i;i/) -i - (^5^;i/7»)l/xi^:^;u) tf^'Jv> 

mmmze 3tmm<D:^miz^o. mmm2 6 ox'nibntz4- i (4-^pp 

^x-;!') X;i/:if:-;U] -4- (2, 5-'>*7;U^P7x->ll/) e^'Ji^>^g? 
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m. (90 mg, 0.22 mmol) J^ZSMt^^ >^)\^^^^^ (0.026 ml. 0.34 miiol) ^ 

M^b^tl (72 mg, 0.16 mmol, n%) ^B^B^tLXnft. 
•H-NMR (400 MHz. CDCI3) 6 : 2.48 (2H, br t. J = 12.1 Hz), 2. 60-2. 90 (4H, 
m). 2.72 (3H, s). 3.88 (2H. dm, J = 12.9 Hz). 6.88-6.96 (IH, m), 7.04-7. 
14 (2H, m), 7.37 (2H, d, J = 8.9 Hz), 7.42 (2H, d, J = 8.9 Hz). 
IR (ATR) cm-': 1579, 1495. 1308, 1257. 1 138, 966, 814, 752, 623, 565, 51 
3. 

mp: m-mx:. 

MS m/z : 450 (M*+H). 

Anal. Calcd for C.gH.gClFjNOjS: C. 48.05; H, 4.03: CI, 7.88: F, 8.45: N. 3. 
11; S, 14.25. Found: C, 48.02: H, 4.00; CI. 7.91; F, 8.52; N. 3.22; S. 1 
4.28. 

HJg^y 2 7 0: N. N-i^^^)V-4- [ (4 □ □ 7xz:;i/) 

-4- (2, 5-i^y)l:tn7j^=.)V) - 1 - bf^'J v>7.;i/>i^>7^ K 




7xr;u) -4- (2, 5->f7;i/^o7x-;i/) \d^^)z^>^M 

m. (90 mg. 0.22 mmol) Rt^'N, l^-'J^^)V7.)\^y 7=^^ )V^U\} Y- (0.036 
ml, 0.34 mmol) ^fflt.^, WBit^^ (84 mg, 0.18 mmol, 8G»i) ^B^n^t 

'H-NMR (400 MHz, CDCI3) 5: 2.45 (2H. br t, J = 12.5 Hz), 2.68-2. 90 (4H, 
m), 2.79 (6H, s), 3.73 (2H, dm, J = 13.4 Hz), 6. 80-6. 92 (IH, m), 7.05-7. 
14 (2H. m). 7.34 (2H. d, J = 8.8 Hz), 7.40 (2H, d, J = 8.8 Hz). 
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IR (ATR) cm-': 1576. 1493. 1469, 1315, 1144. 984, 904. 808. 742. 621. 55 

3. 519. 472. 

mp: 125-129t:. 

MS m/z : 479 (M*+H). 

Anal. Calcd for CAClFjNAS?: C. 47.65; H. 4.42; CI. 7.40; F, 7.93: N. 
5.85; S. 13.39. Found: C. 47.62; H, 4.40; CI. 7.42; F. 8.03; N, 5.95; S. 
13.43. 

2 7 1: 1- [4- [ (4-^DD7x^;i/) 7.)V:!i^=.M -4- (2. 

> 

||Mf!l2 6 0T#e>nfe4- [ (4-^DD7x-;U) 7.;i/7t>-;U] -4- (2, 
5->':7;i/:rP7xnjU) M^^i'jyW^m. (lOO mg. 0.245 mmol), N. N- 
v>5^;i/^^'J-» (40 mg, 0.39 mmol) mSl^-^=^)V'E)Vii^^)y (0.142 ml. 
1.29 mmol) ^^y^uu^^y (5 ml) {IJ^^L, ^iSlIT 1 -X^";!/- 3 - 
(S-v'^^jUr^/yPt!;!/) :^7;U3fNV< ^ K:^^:^ (80 mg, 0.42 mmol) S: 

MTLtc. m^\zx\mf^m.w\^tcM.. K)^<mzm^m\^ (0.5 mo ^ibt^tc. 

L, ^IB^k-^!^ (70 mg. 0.15 mmol. 62X) ^^^^MtLX^tz, 
'H-NMR (400 MHz. CDCI3) 6: 2.15-2.40 (2H, m), 2.25 (6H, s). 2.50 (IH. b 
r t, J = 12.9 Hz). 2. 60-2.85 (2H. m). 2.93 (IH. br I. J = 12.0 Hz). 3.03 
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(IH. d, J = 13.2 Hz). 3.13 (IH. d. J = 13.2 Hz), 4.32 (IH. br d, J = 14. 
4 Hz), 4.67 (IH, br d, J = 13.7 Hz), 6.83-6.93 (IH, m), 7.02-7.16 (2H, 
m). 7.36 (2H, d, J = 8.8 Hz). 7.40 (2H. d, J = 8.8 Hz). 
IR (ATR) cm"': 2829. 2773. 1635. 1460, 1313. 1142. 1090. 827. 806, 754, 
625, 561, 523. 474. 
mp: 88-92*0. 
MS m/z : 457 (M*+H). 

Anal. Calcd for Cz.H^ClFjNjOjS: C. 55. 20: H. 5.07; CI. 7.76: F. 8.32: N. 
6.13; S, 7.02. Found: C, 55.15; H, 5.18; CI, 7.76: F, 8.40; N, 6.13: S, 
7.13. 

MMM 2 7 2: N-X5^;i/-4- [ {^-^uuy x.ZL)V) 7.)V-^ZL)\''] -4- 

^sg«»J2 6 o-e#e>nfc:4- [ u-i7uu-yji-)V) -4- (2, 

5->^7;i/^D7x:^;i') \±^^)zyymB.^ (80 mg, 0.20nunol) mSh^)JL^ 
;U7a> (0.092 ml, 0.66 mmol) ^i/^UU^^y (4 ml) IC^^L. ^jatd 
T'fyv'T^S^X^jU (0.027 ml, 0.34 mmol) S:JP^;t. '^mz.xmfi^Wfl^L 

tzm. mtmizmfumwyic (0.5 mo ^mpLtco KJt^M^^'^^wt&m^iyX'i^^ 

> : :^^^-)V = 50:1 ^tBSBck D#fc5i"®&MMI«tT. 6fe@^$r^fc. 
#bnfc@#^v-1'V:/Dtr;i/X-x;KCT»L. miit^<^ (74 mg. 0.17 
mmol, 853!) SrSfeii^**!: LTtffc. 

'H-NMR (400 MHz. CDCI3) 5: 1.12 (3H, t, J = 7.2 Hz), 2.33 (2H, br t, J 
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= 11.8 Hz), 2.72 (4H, br 1. J = 12.0 Hz), 3.18-3.30 (2H. m). 3.99 (2H. d 
m. J = 13.4 Hz), 4.30-4.40 (IH, m), 6.84-6.95 (IH, m), 7.05-7.15 (2H, m). 
7.37 (2H. d. J = 8.8 Hz). 7.40 (2H, d. J = 8.8 Hz). 
IR (ATR) cm-': 3286. 1622, 1496, 1309. 1265. 1144, 1090. 889. 825, 752, 
629. 567, 542, 474. 
mp: 172-174*0. 
MS m/z : 443 (M*+H). 

Anal. Calcd for CjoHjiClFiNjOjS: C. 54.24: H, 4.78; CI, 8.00: F. 8.58; N. 
6.32; S. 7.24. Found: C, 54.18; H. 4.76; CI, 8.15; F, 8.70; N, 6.41; S, 
7. 39. 

2 7 3: 2- [7- ( t -7'5^;l/>^7x-;i/'>U;P^4^'» -1- [ (4 



-i^y)l^U^>-\f> (470 mg, 1.55 mmol) 1SlZS6~ (t -7^^)19 y jl'JV 
->'j;U^+x) - l-^^-^y-JV (740 mg. 2.08 mmol) ^hJVJL> (20 ml) 
izmmiy. ->7y^5^U'>h'J-n-:f5^;P7j>X7j^^> (500 mg, 2.07 mmol) 

^m^fc^. r)vzi>mmn.T. mmtmmmvrzo Kj^m^mn^'^, mm 
m\^x%ibntzimm^yyy'ya.iy^)ts'f)v^u-^v^'z>y^-\z^\^.^^ 
it> : @^i?x9^;i. = 10:1 m\iiU^^mti^m^mBm\^x. nmt'^m (78 

6 mg. 1.23 mmol, 79!i;) ^^ItHfeWtlMt LT#fc. 

'H-NMR (400 MHz. CDCI3) 6: 1.02 (9H. s), 1.10-1.40 (6H. m). 1.42-1.55 

(2H, ra). 2.00-2.14 (IH. m). 2.35-2.48 (IH, m). 3.60 (2H. t, J = 6.5 Hz). 
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4.49 (IH, dd, J = 11.6. 2.6 Hz), 6.76-6.89 (IH, m), 6.94-7.03 (IH. m), 
7.20-7.30 (IH, m), 7.34-7.50 (8H, m), 7.53 (2H, d, J = 8.6 Hz), 7.64 (4H, 
dm, J = 8. 1 Hz). 

IR (ATR) cr': 2931. 2856, 1583. 1496, 1427. 1323. 1149, 1105. 1084. 822. 
700. 627. 613, 503. 486, 467. 
MS m/z : 641 (M*+H). 

USte^J 2 7 4: 7- [ (4 - ^ P □ 7x-;i/) 7;;i//t^^;i/] -7- (2. 




2- [7- (t-:/5^;i/>^7xr:;UvU>iU;a-^-» -1- [ (4-:J70D7xn 
M -l, 4-v7;U:tn^>-t?> (786 mg. 1.23 mmo 

I) ^xh7t:HP7^> (20 ml) I'^g^b, 3j<<^T{3T7 "yftT- h^y^>'U7 
>t-C7AOxh7fc: Kd7 7>}^^^ (1.0 M. 4.0 ml. 4.0 mmol) ^mTLtz 
^WzXUmfSimWLfto SJ^IStC7jc (2 ml) SrJPAfc^, MflESISSLT^ 
?) n/ciiMS^ 7 ^ >y 5> 3. -> U :^ 'irJU^ □ -7 h y 7 ^ - {C# b . ^^it > : 

s^®!x5^;i/ = 2:1 mm^Kimrz^m^m&mmLx. &^mwt:mz, #e. 

nfcefeH#:*A4^-9->irTt5fe#L> ^M^tl (403 mg. 1.00 mmol. SIX) Sr 

'H-NMR (400 MHz, CDClj) 5: 1.10-1.75 (9H. m), 2. 02-2. 20 (IH. m). 2.38-2. 
52 (IH, m). 3.60 (2H. t. J = 6.4Hz). 4.50 (IH. dd, J = 11.7. 3.2 Hz). 6. 
78-6.90 (IH, m), 6.92-7.05 (IH. m), 7. 20-7.35 (IH, m), 7.38 (2H, d. J = 
8.4 Hz), 7.53 (2H, d, J = 8.4 Hz). 

IR (ATR) cm"': 3338, 2935, 2860, 1583. 1495, 1325, 1 149, 1082, 1012, 752, 
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631. 542. 467. 
mp: 77-79'C. 

MS m/z : 403 (M*+H). 420 (MHNH4). 

Anal. Calcd for CAClFjOaS: C. 56.64: H, 5.25; CI. 8.80: F, 9.43: S. 7. 
96. Found: C. 56.16: H, 5.18; CI. 8.80: P. 9.36: S. 8.00. 

mt&mz 7 5 : 2- [1- [ iA-fuayxZ-JV) 7.)V7i>:iM "i/Cfu^-f^ 

7- [ (4-^oD7x— x;u*->iu] -7- (2. 5-'jy)Vtny:L=. 
M - l-^-f^J-)V (200 mg. 0.496 miDGl) ^h;i/X> (5 ml) 
'>7/^5^I/>hU-n-y5^;i/*;^7jN7> (400 mg. 1.66 mmol) ^iB^td^. 

= 10:1 m&^w>^K>%rc^m^msmihx. ^^^^^nit, n^nit^ 

^mW^^^^y\ZXW^\^. m^it^m (in mg, 0.233 mmol. 58!«) 

'H-NMR (400 MHz, CDCI3) 6 : 1.34-1.50 (4H, m). 1.50-1.68 (2H. m). 1.82-1. 
98 (2H. m). 2.36 (2H, tm, J = 12.5 Hz), 2.65-2.73 (2H, m), 6.84-6.94 (IH. 
m). 6. 97-7.08 (2H. m). 7.34 (2H. d. J = 9.0 Hz), 7.37 (2H, d, J = 9.0 H 
z). 

IR (ATR) cm-': 2931. 2856. 1577. 1493. 1473. 1308, 1277. 1186, 1 140, 108 
6, 1012. 881, 818. 748. 710. 615. 559. 467. 
mp: 101-103X:. 
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MS m/z : 402 mm,). 

Anal. Calcd for C.gHuClFjOjS: C, 59.29; H, 4.98; CI, 9.21: F, 9.87; S, 8. 
33. Found: C. 59.21; H, 4.86; CI, 9.25; F. 9.96; S, 8.48. 

mmm2 7 e : 2- [2- [2- r (t-:^^;l^v7xr;i/y'j;i//f:^y) 

;i/] yx.r.)V] -1- [ (4-^aD7x:n;u) x^;i/] -i. 4 



ll]SS««J5T't#e)nrc2- [ {A-{7Uuyx.:i)V) 7.)\^t^:=.)V^^M -1, 4 
-v7;U:tD^>'tf> (600 mg. 1.98 mmol) mS [2- [ ( t -7'5^;l/v7x 
-;U->U;l':t+-» /5";H 7x-;H (l.OO g, 2.66 mmol) 

;UX>. (20 ml) \zm^L. >/7/p^^^>hU-n-:/5";^7J^X^}^7> (640 m 
g. 2.65 mmol) SrJDAfc^v 7;i/rf>f?ffl^T. 14B#rB^»jigftLfc» 

2- [ (t -y5^jk:^7x^;u>''j;i'^+>') ^^^jH 7x-j1/] 

y-;i/ (400 mg. 1.06 mmol) RaC'>7y P^5"U> h U -n -:/5^;P*Xj1>7> 
(400 mg, 1.66 mmol) ^jQ^fc^. 7;i/zf >||SmT, xmmhmM'^Ltz. K 

77^-{c#t, ^:^it> : g^mx5";i/ = 15:1 ^tb«g<t:0#:^c^^i®^i^ffiaiSS 
LT, ^BB^b-&» (1.13 g. 1.71 mmol, 86X) $:m^lfe?ft^«feS<J:LT#fcc 
'H-NMR (400 MHz, CDCl,) 6: 1.09 (9H, s). 3.30 (IH, dd, J = 14.7. 11.2 H 
z), 3.80 (IH. dd, J = 14.7, 3.4 Hz). 4.65 (IH, d, I = 12.9 Hz). 4.70-4.8 
5 (2H, m). 6. 64-6.74 (IH. m). 6.82 (IH. d. I = 6. 8 Hz). 6.85-6.94 (IH. 
m). 7.03 (IH. Id, I = 7.5. 1.4 Hz). 7.15 (IH. td. J = 7.5. 1.2 Hz), 7.2 
0-7.55 (I2H. m). 7.65-7.76 (4H. m). 
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IR (ATR) cr': 2931. 2856. 1583, 1496. 1473. 1427. 1319. 1149. 1111, 108 

2, 822, 740, 700, 634, 501. 

MS m/z : 661 (M*+H). 683 (M*+Na). 

2 7 7: [2- [2- F (4 □□7xr;U) 7.)Uts-)V] -2- (2, 



2- [2- [2- [ (t-':/^)Vi^yjL-)\^iyi)}l7t^i/) 7x-;U] 

-1- [ (4-:?DP7x-;i') x5^;u] -i. 4->?7;P;^'o^ 

>-tf> (l.lOg. 1.66 mmoi) ^■rh^tKD7^> (20 ml) *}^T 
tCT77fbxK7y5';U7>^X':7A©xh7t: h*077>ii^ (l.OM. 5.0 m 
1, 5.0 mmol) ^SSTbm ^iafCTUI^P^jftj^Ufc, S/iS^{'7K (3 ml) ^ 

i^lBib^tl (595 mg. 1.41 mmol, 85tt ^^^m^tLxntz, 
'H-NMR (400 MHz, CDCI3) 6: 1-92 (IH, dd. J = 6.1. 4.9 Hz). 3.35 (IH, dd, 
J = 14.1. 10.0 Hz), 4.00 (IH. dd. J = 14.1. 3.4 Hz). 4.66 (IH, dd. J = 
12.3, 4.9 Hz), 4.81 (IH, dd, I = 12.3, 6.1 Hz). 5.10 (IH, dm. J = 10.0 H 
z). 6.66-6. 75 (IH. m), 6.82 (IH. d, J = 7.5 Hz), 6.89-6.98 (IH. m), 7.06 
(IH, Id. J = 7.5, 1.5 Hz). 7.17 (IH, td, J = 7.5, 1.2 Hz). 7.29 (IH, dd, 
I = 7.5. 1.2 Hz), 7.38 (2H, d. J = 8. 7 Hz), 7.50 (IH, br s), 7.58 (2H. 
d. J = 8.7 Hz). 

IR (ATR) cm-': 3506. 1576, 1493. 1313, 1279, 1213. 1144, 1080, 1014. 829, 
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750, 708. 634, 536, 471. 
mp: 107-1081C. 
MS m/z : 422 (M'). 

Anal. Calcd for Cj.H.jClFjOjS: C, 59. 65: H, 4.05: CI, 8.38: F, 8.99: S. 7. 
58. Found: C, 59.46: H, 3.97; CI, 8.41: F, 9.05: S, 7.67. 

2 7 8: 2- [ (4-^aP7xn;P) 7.)i^-^-)l] -2- (2. 5-y 

2- [2- [ (4-^P07xi:;i/) X)l7i^^M -2- (2. 5-i^y}V:tn 
7xz:;i/) X5^;H 7x::i;H ^f-^y-JV (80 mg, 0.19 mmol) Srh;UX> (5 
ml) H^jSL, v7/^5=-^>hU-n-::^^;i/7jN7.5^^> (140 mg, 0.580 mm 

oi) ^upA/c^. 7;i'P*>»fflmT. mmmmmmbfco Rn&m^mii^m. m 
mmmLxn e ntzmm^ 7 ^ ->a. u * o t h 7 >f u , 
^=^^if > : g^i?x5^;i' = 5:1 mBi3^r)mc^mt:Wi.mmmLx. &^mi^^ 

mg, 0.079 mmol. m) tiJci^B^tLXmco 

'H-NMR (400 MHz, CDCI3) 5: 3.72 (2H. dm, J = 17.6 Hz), 4.18 (2H, dd, J 
= 17.6, 2.9 Hz), 6. 95-7.04 (IH. m), 7.04-7.12 (4H, m), 7.12-7.21 (IH, ra). 
7.21-7.30 (IH, m). 7.23 (2H, d, J = 8.7 Hz), 7.45 (2H, d, J = 8.7 Hz). 
IR (ATR) cm"': 1572, 1495, 1306, 1138, 1078, 821, 754, 656, 598, 571, 52 
5. 478, 451. 
mp: 209-21 ox: (dec). 
MS m/z : 422 (MHNH^). 
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mt^m 2 7 9: 2- [1- [ (4-^OP7xi:^) -2-;^^)U 

- [ (4-^oP7x-;i/) 7.;i'^-;i/] - 2 -;t5^;i/^>5^;i/] -i. 4-i> 

7;i/:tO^>-ii> (Ml^^rEntl) (1.40 g, 2.23 mmol) ^xh^tK077> 
(30 ml) *?feTiwT7u/lb-rh^y5^JP7>^-'i7A05=-h^kH 
□ 7^>^fK (1.0 M, 5.0 ml. 5.0 didioD SrTiSfTUfc^, ^jatCTHUf Peliti^ 

Lfc. s«ic7ic (3 ml) ^jjp^fc^, m&nmLxnibnrcmmm^tiyyy 

•>:x'y^)t!^'}\^^u-^hifyy-(~\zHV. ^^•^> :WmJi^)i^ = 2:1 mm 
5- (2. 5-i?y)i^oyji-ji^) -A-^^)]/-\-^y^j~)V {^^^ 

U^m) (879 mg. quant. )^i£Mtt#lM^:bTllfc. 

t#e»tife5- [ (4-^Dn7x:iju) -5- (2, s-s^^;!/;*- 

P7xn;U) -4-pt5^>ll'- 1 -^>i5'y-;U (M'l^^^^'&tl) $rh;Ux> (10 
ml) fC^^b, '>7yp^5^^>hU-n-::^5^;i'4^X7jN7> (1.00 g, 4.14 mm. 

oi) ^soAm 7jprf>iiffl^T, xmmwmm^fz, ki^m-^w%'^. m 

^^^> : mWtJ^^JV =20:1 ^aj^«J;Ofl;t^^®^i^mii*SLT, e6@#:S: 

ttfeo n^nrcB'&mi^^^^i)ry\zTm^iy> (m mg, i.h mmo 

1. 51«) ^B^^-^tLxmz. 

'H-NMR (400 MHz, CDClj) 5: 0.85 (IH, d. J = 6.8 Hz), 1.50-1.80 (1.67H. 
m), 1.72 (2H. d, J = 7. 1 Hz), 1.84-2.50 (3H. m). 2. 62-3.05 (2H, m). 3.3 
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0-3.45 (0.33H. m), 6.72-6.92 (1.33H. m). 6.92-7.06 (IH, n). 7.12-7.22 (0. 
67H, m). 7.27-7.40 (4H, m). 

IR (ATR) cr': 1579. 1493, 1300. 1263, 1190, 1136. 1092. 1080, 1012, 839, 
823, 756, 746, 712, 638, 600. 579. 546, 517, 472. 
mp: 105-!09t:. 
MS .m/z : 393 (MHNa). 

Anal. Calcd for C„H„ClFjOjS: C, 58.30: H, 4.57; CI, 9.71; F, 10.15: S, 8. 
79. Found: C, 58.27: H, 4.57; CI, 9.71: F, 10.15: S, 8.79. 



(3.00 g, 7.97 imol) RZSm^t^m (3.40 g, 10.3 mmo I) ^i^^ua;^^> 

(50 011) izmrnvrz^^. ^ii^T\zxh^)yjL=-)Vtsxy^> (2.70 g, 10.3 mm 

oi) (Di^^nn^^^ymm (5 ml) ^myLfco ^u\zx\Ammmmk. Kit-m 
^m^mBmmvx'^ ^ ntzwmm^ iy^)ts'f)\^ipu'^vif^y^-\zH\^. 
^^^y'.mm:L^}v = 30:1 mm^K^ntz^m^mEmrnhx. mmit%m 

(3. 12g, 7.10 mmol. 89W ^^feWtlK^ LTttfco 
'H-NMR (400 MHz. CDClj) 6 : 1.05 (9H, s), 4.51 (2H, s), 4.88 (2H, s), 7. 
20-7.51 (lOH, m), 7.68 (4H, dd, J = 7.6. 1.2 Hz). 
IR (ATR) cm-': 2929. 2856, 1427, 1105, 1068, 822. 739, 698, 607, 501. 

mm 2 8 0: t-y^;U r [2 - [ [ (4-:^DD7x-;i/) 7.)Vits-)V\ ^ 




Br 
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7.05 Binol) ^-fn/^y—)]^ (20 ml) tC^j^L. 4-'i7nX2^>'\L>7.)Uy ^ > 
^:^^'J'>A (1.80 g. 9.06 mmol) SJDAfc^, 90'C{CT14I^PBWi^L'fe. S 

mBit-^^ (3.90 g. quant.) €:efe@#:<i: UTttfeo 

'H-NMR (400 MHz, CDClj) 6 : 1.03 (9H, s), 4.43 (2H, s), 4.47 (2H. s). 7. 
20-7.28 (IH, m), 7.28-7.37 (4H, m), 7. 37-7.52 (9H, m). 7.60 (4H. dd. J = 
7.8, 1.5 Hz). 
MS m/z : 535 (M'+H). 

2 8 1: t-y^;i/ [ [2- [1- [ (4-^aP7x^;i/) 

;i/] -5- (;>^5^;u;^;i/>^n;i.) ^>v;u] y7x-;i/->7 



t-y^^ji/ [ [2- [ [ (4-i^DP7x-;u) '^>v 

:t+->] v7x::iJUS/^> (350 mg. 0.654 ininol) lkZM%^]3X'n^tlti 
4- (;'^5^;i/7.;U7^-Jl/) -l-:/^y-jU (200 mg, 1.31 mmol) ^ hJl/X> 
(5 ml) izmmV, >'7ypt5^P>h'J-n-:/^;i<'*JXJj^7> (350 mg, 1.45 
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minoi) ^m^fc^^ 7;urf>^H^T. \mmiBmmmLrzo K^^m^tkr^m. 

'>7 / ^^U>h^) -n-^^)Vts7.t^y> (300 mg. 1.24ininol) ^m^tcik. 

7;u=f>#ffl^T, HmmmmmmLfc. teigi^LT#e>n 

= 3:2 mm^K)mz6^m^n&1^^i-X. ^ISfb^!^ (175 mg, 0.261 

mmoi. m) ^m.m^m^^ntLrwco 

'H-NMR (400 MHz, CDCl,) 6: 1.05 (9H. s). 1.18-1.30 (IH, m). 1.30-1.44 

(IH, id), 1.70-1.84 (2H, m), 2. 08-2.24 (IH, m). 2.35-2.48 (IH. m). 2.74- 
2.85 (2H. m). 2.80 (3H, s), 4.13 (IH, d, J = 12.7 Hz), 4.35 (IH, d, J = 

12.7 Hz),- 4.51 (IH, dd, I = 10.8, 4.4 Hz), 7.18-7.25 (3H. m), 7.25-7.45 

(8H, m), 7.45-7.53 (3H, m), 7.55-7. 68 (4H, m). 

IR (ATR) cr': 2929, 2856, 1583, 1473, 1321, 1147. 1105. 1088, 833, 775. 

741, 702. 623, 569, 503. 

MS id/z : 669 (M*+H), 691 (MHNa). 

2 8 2: [2- [1- C (4-;»aP7xr:;U) 7.JVt^::^)V] -5- (pt 
^)V7.)VTt^:^}V) ^>5^;i/] 7x:^;u] 




t-::/^;u [ [2- [i- [ (4-^nD7xn;u) xjujJ^-;!/] - 5- (;>^5" 
;ux;1/4n-;u) '^>v;H -t^iy] ->'7xn;i/v^> (175 mg, 

0.261 mmol) ^'rVy\i^uy^> (5 ml) \zmM\^. 7K<^T(CT7 'yfbx h ^ 
y5^;U7>^-'^AOx t h*P7^>?^^ (1.0 M. 0.6 ml, 0.6 mmol) ^ 

?iTUfe^, ^iSL\zx\mi\^w\^rc, ^j^mzi\^ (0.5 mo ^n\x.tz.^. mje 
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it^m (87 mg. 0.20 mmol. 61!l!) ^^n^^fi\^^nthX%fz, 
'H-NMR (400 MHz. CDClj) d: 1.20-1.60 (2H, m), 1.65-1.95 (2H. m). 2.10- 
2.40 (3H, m), 2.70-3.00 (2H, m). 2.82 (3H. s), 4.43 (2H. d. J = 4.9 Hz), 
4.81 (IH, dd, J = 11.1. 4.0 Hz), 7.15-7,30 (IH. m) , 7. 30-7. 50 .(5H, m), 
7.56 (2H, d. J = 8.6 Hz). 

IR (ATR) cm': 3506, 2931. 1579. 1475. 1394. 1277. 1138. 1084. 1012, 964, 

829, 798, 756. 712. 629, 563, 519. 463. 
MS m/z : 448 (M*+NH,), 453 (M*+Na). 

mi&m 2 8 3: t-y^;i/ [ [6- [2- [ ( t -y^;U>^7 x-jl/vU;!.:^^ 
-» y:si~)V^ -6- [ (4-^^PP7x-;|/) 7^)Vt^~M ^^-> 



^m^j 2 8 OTH?) nrc t -y5^;i/ c [2- [ [ (4-i7nnyx.-)V) 

-;U] ^yz^JV] :t^iy] v7x-;U>'^> (1.00 g. 1.87 mmol) R 

US - ( t -7"'5^;1/v:7x-;1'>'U;L'^^v) - i -^>:J7y-ji/ (o.esmi. 

2.8 mmol) S:h;l/X> (7 ml) izmML. 'yT y ^^U> \- 0 - n-Zf^A^X 
(650 mg. 2.69 mmol) ^1}\i^ft^, 7;i^=f >I?BB^T. HI^PBlJa^iiiJli 

Ltco Elt^m^mif^W:. 5- ( t ->^5";i/v7x-JI/>'UJU^4^v) - 1 
^y-Jl' (0.34 ml. 1.4 mmol) RXSz^J ^ ?^^U> hV - n--:r^)\.t^7.^y 

> (300 mg, 1.24 mmol) $-jDAfc^, 7;i/=f>iismT, lommmmmLtzo 




a 
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$gUT, mmit-^^ (932 mg. 1.27 mmoi, 6851;) ^^nn^^'^^n t bxmzo 

'H-NMR (400 MHz, CDCl,) 6: 0.00 (6H, s), 0.80-1. 60 (6H, m), 0.86 (9H, 
s), 1.04 (9H, s), 2.04-2.20 (IH, m). 2. 28-2.40 (IH. m), 3.48 (2H. t, J = 
6.3 Hz), 4.10 (IH, d. J = 12.9 Hz), 4. 35-4.48 (2H, m), 7.16-7.23 (2H, m). 
7. 23-7. 55 (12H. m). 7.55-7.70 (4H. id). 

IR (ATR) cr': 2929, 2856. 1583. 1473. 1321. 1147, 1 103, 1088. 1014, 831. 

775, 741, 700, 623, 567, 503. 
MS m/z : 735 (M*+H), 757 (MHNa). 

MMM 2 8 4: 6 - [2- ( t -y5^;Pv^7x::i;i/v U;U:t^'» ?^^)Vy x:i 

;u] -6- [ (4-i7uuyji:z)i) x;i/4^:i;u3 - 




t-y^Jl [ [6- [2- C ( t ->^^;Uv7x:i;U5>U;i/^^-» 7 
xn;i'] -6- [ (4-i^DD7x-;U) 7.JU5^-;H ^^i^M 
^)V->y> (830 mg. 1.13 minol) (30 ml) iZ^ML. p-h;UX 

>7>;U7f^>^-7jc?P#| (25 mg, 0.13 mmol) ^JDoAfctf, ^UiZX2mMWL 
tz. K}t^miZ\>^)X^)\/7^> (0.080 ml, 0.57 mmol) ^iPA;t^, mS.m^ 

e. ntzmm^^t:y vvi/o. u y;!/^^ □ t h ^ ^ 7 ^ - 

uu:^^y -.^9 J - 100:1 ^ffigRck D#fc:J)-]ii€:M/£?ilStT. m^\\L 

%m (580 mg, 0.934 mmol, 83!I5) ^^M^^tlK-i: LT#;^:, 

'H-NMR (400 MHz, CDCl,) 6: 1.04 (9H, s), 1.10-1.50 (7H. m), 2.08-2.20 

(IH, m), 2. 30-2.42 (IH, m), 3.45-3.56 (2H, m), 4.11 (IH, d, J = 12.7 Hz), 
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4.40 (IH. d, I = 12.7 Hz). 4.44 (IH, dd. J = 11.0, 4.2 Hz). 7.15-7.22 

(2H. m). 7. 22-7. 36 (5H, m), 7.36-7.51 (7H. m), 7.58 (2H. dd, J = 8. 1, 
1.5 Hz), 7.63 (2H, dd, J = 8. 1, 1.5 Hz). 
MS Di/z : 621 (MHH), 638 (MHNa). 

2 8 5: 6- [ (4-^PP7x:i;t^) -6- (2-bKa 



6- [2- ( t -:/5^>>i'':^7x-;i/v'U;i'^^'» ^^;u7x-jH - 6- 
[ (4 -i^oo7xn;u) 7.;U5^:i;p] (200 mg, 0.322 

mmol) S:T-h7hh*D7^> (5 ml) tC^^L, ^nsTlZXyyit'rhyZf^)]^ 
jyE-^MKOy^hyhVnyyymW (l.O M, 0.7 ml, 0.7 mmol) ^^Tl. 

fc^. Mis.\zx\md\mwbrzo kj^^zj^ (0.2 mo ^mxTcm. m&^^^v 

u^^y-. ^i57y-;u = 30:i jgraJ;0#fc^®^MJE?SSSLT. m.m'c^m 

(86 mg, 0.23 mmol, 708;) ^Mfe^ftt^tlKt bT#/!:. 

'H-NMR (400 MHz, CDCI3) 5: 1.10-1.60 (7H, m), 2.08-2.30 (2H, m). 2.37 
(IH, br s). 3.45-3. 60 (2H. m), 4.44-4.60 (2H, m), 4.78 (IH. dd, J = 11.0, 
4.2 Hz). 7.28-7.50 (4H. m), 7.43 (2H, d, J = 8.8 Hz), 7.60 (2H, d, J = 
8.8 Hz). 

IR (ATR) cm-': 3367, 2935, 2862, 1579. 1475, 1392. 1308. 1277, 1 142. 

1082. 1012. 756. 631, 555, 461. 

MS m/z : 735 (M*+H). 757 (MHNa). 

FAB-MS: 383.1098 (Calcd for C,jH2,C104S: 383.1084). 
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mmm 286: [2- [1- r (4-^pn7x-ji/) xjvt^-M ->^p^^ 

USe^ 2 8 4T'# ^nfc 6 - [2- ( t -:^5';Uv'7x::iJU>'U;i'5f+-» 

)vyx.:i)V] - 6- [ (4-^oa7x-;i/) - 1 -^^•t^-y-Ji' 

(447 mg. 0.719 nmol) h;i/X> (5 ml) \zmM\^. '>7 / ^5^1/> h 'J - n 
-:f^;>7t^7.7i^^> (350 mg, 0.1.45 mmol) ^SP^fe^. 7;W:J>flfflMT, 

3Liy^)iiy^C7 u-^h if 77 a:^1J-> : @^g?X5^;i/ = 15:1 jgtbgp 
J;0#fc5^iB«rMjE«|gUT, U^m^^n (190 mg) ^#fc. 
#^tlfc^fe?fttt^®^x h^t HP7^> (5 ml) izmMl^. ^mT^ZXyy 
-(bx h^:/^;P7>^-'7A(DT- h^h Ho7^>^l^ (1.0 M, 0.6 ml, 0.6 
nmol) SJHTLfc^, M{cT2l^rBmJ^L^c, JR^SJKICtK (1.0 ml) ^mTLtz 

^, MJEiiliS u T# e. n/t ^ 7 ^ 7 V a >- u ;^ ^ □ ^ h ^ ^ 7 ^ - 
^m^^ntzo n^nrzB^m^^^^-^>\zxmwb, m^zit^tm (40 mg. 

0.11 mmol, 15a;) ^B^^Mtbrmz, 

'H-NMR (400 MHz, CDCI3) 6 : 1.15-1.45 (3H, m), 1.45-1.80 (2H, m), 1.80- 

1.98 (IH. m), 2.00-2. 25 (2H, m). 2.40-2.60 (IH, m). 3. 05-3. 25 (2H. m), 

4.70-4.90 (IH. m), 5.03-5.20 (IH, m). 6.85 (IH. dm. J = 7.6 Hz). 7.09 

(IH. tm. J = 7.7 Hz). 7.24-7.40 (5H. m), 7.62 (IH. dd. J = 7.7. 1.6 Hz). 

IR (ATR) cm-': 3575. 2925. 1574. 1471. 1448. 1389, 1296, 1275, 1136. 

1082. 1011, 989. 835, 785, 706, 615, 577. 467. 
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inp:148-l50t: (dec). 
MS ni/z : 382 m NH,). 

Anal. Calcd for C.jHi.ClOaS: C, 62.54: H, 5.80; CI. 9.72; S. 8.79. Found: 
C, 62.54: H, 5.73: CI, 9.70; S. 8.93. 

2 8 7: 4- [ [ (4-^aD7x:::;i/) (2. S-yfyj]/ 

llJg^J5T-t#^nfc2- [ (4-^P07x-;i/) x;uj}^-;p^5^;h -i. 4 

-v7;i/:ta'^>-t:> (200 mg. 0.661 inmol) i&OCx t KO- 4H- 1!^> 
-4-:t-;i' (0.13 ml, 1.36 mmol) ^ h;UX> (10 ml) fd^^L, vT/p^ 
5^I/> h U -n -^5^;i/:;f:X>j^^> (330 mg, 1.37 mmol) ^JlPX-fc^, 

y^)l/3t?7.7j^^> (200 mg, 0.829 mmol) ^jD^fc^, 7;U:^>#ffl^T, 141^ 

^^L, MiB^t'&tl (157 mg, 0.406 mmol, 61X) ^B^fdi^tX^xntZo 
'H-NMR (400 MHz. CDClj) <5 : 1.28-1.48 (2H, m), 1.71 (IH. ddd. J = 25.3, 
11.7, 4.3 Hz), 2.37 (IH. br d, J = 12.7 Hz), 2.70-2.88 (IH, m), 3.40 (IH. 
td, J = 11.7, 2.5 Hz). 3.50 (IH, td. J = 12.0. 2.2 Hz), 3.91 (IH. dm. J 
= 11.2 Hz), 4.02 (IH, dm, J = 11.7 Hz). 4.46 (IH, d, J = 8.8 Hz), 6.68- 
6.80 (IH, ra), 6.88-6.98 (IH, m), 7.31 (2H, d, J = 8. 5 Hz), 7.36-7.45 (IH, 
m), 7.49 (2H, d. J = 8. 5 Hz). . 
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IR (ATR) cr': 2952. 2833, 1576, 1495, 1308. 1275, 1236. 1144, 1082, 879. 

829, 788, 752, 733, 710, 615, 602, 559, 519. 465. 447. 

mp: 150-1 52*0. 

MS m/z : 387 (MHH). 

Anal. Calcd for CigH.iClFjGjS: C. 55.89; H. 4.43; CI, 9.16; F. 9.82; S. 
8.29. Found: C. 55.64; H. 4.27; CI. 9.41; F. 9.89; S, 8.28. 

xh^fc HP^:ttf7>-4-:f > (5.00 g, 43.0 mmol) (100 

ml) {zmmiy. ^n^TizxTumit^'^mi-h^j^A (i.e g. 42.3^01) 
fern, muizxHmmmwLTco Rjt^f^^^^mBmmLx'^i^nrcmmmmz 
7jc (50 ml) im^Mm^m^^xm^^%m\^tbrzm. vx^^x- 
T-MzxmtHLrco mtam^. 1^^*^^, ta^oawTK, ^m-k^Mm^zm^ 
^mM^m7^mm-^^^iy^/^\zx^mLrc. ^w^. ^m^m&mmLx 

^IS^b'&tl (4.40 g, 37.2 mmol, 873!) ^fmm^mWtLXm^. ■ 
'H-NMR (400 MHz, CDClj) 5: 1.47 (IH. br s). 1.64-1.80 (2H, n). 2.10- 
2.24 (2H, m), 2. 55-2.70 (2H, m), 2.73-2.88 (2H. m). 3.60-3.75 (IH, a). 
MS m/z : 119 (M*+H). 

mmm 288: 4 - [ [ (4-{7nayx.=.M x;i//^:x;u] (2. 5-y7;u 
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^mmsm^ntcz- [ (4-!7 0uyx.=.)v) xji^t^-jv^f^^M -i. 4 

-v7;l/:tn^>-fe*> (500 mg, 1.65 mmol) S:?>'t- h ^ k h'D^^^-lf 7 >- 4 
(400 mg, 3.38 mmol) ^h)V3L> (20 ml) i^7y^'^U> 
h'J-n-:^5^;UjJ^X*7> (800 mg, 3.31 mmol) ^iD^fc^» 7)lzl>fS^m 

(400 mg, 1.66 mmol) ^tsapitc^. 7 )\^:^>3m%~f. U^r^lM 

tr;UX-x;U^g'&^{CTi5fe?^L., t^mit"^^ (404 mg, 1.00 mmol. 61X) 

'H-NMR (400 MHz, CDCI3) 6 : 1.47 (IH, ddd. J = 23.4. 10.0, 3.3 Hz), 1.68 
(IH, ddd, J = 25.0, 11.4, 3.3 Hz), 2.13 (IH. dm. J = 11.4 Hz), 2.50-2.78 
(5H, m), 2.82 (IH, td. J = 12.8, 2.6 Hz). 4.47 (IH. d. J = 7.3 Hz). 
5. 72-6. 82 (IH. m), 6.90-7.00 (IH, m), 7.31 (2H, d. J = 8.8 Hz), 7.40- 
7.60 (IH, m). 7.49 (2H, d, J = 8.8 Hz). 

IR (ATR) cm-': 2939, 2887, 1576, 1493, 1425, 1317, 1281, 1240. 1142. 

1084. 1012, 866, 831. 781, 750, 731, 710, 631, 615. 548, 467. 

mp: 150-15213. 

MS m/z : 403 (MHH) . 

Anal. Calcd for C.jH.tCIFjOjSj: C, 53. 66; H, 4.25: CI, 8.80; F, 9.43; S. 
15.92. Found: C. 53.52; H, 4.21; CI. 9.00; F, 9.54; S, 15.88. 

MMM 2 8 9: 4- [ [ (4-^aD7xx;U) (2. 5-v7;t^ 

A) R^4- [ [ (4 -^□□7xr;|/) 7.)l'7t^-J\^] (2. 5-v7;U:tP7 
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x^;i/) ^^>>t/] T-h7h KP5^:f 1 -:t=^vK ^b^^B (m^H^ 

A) Rmt'^m (sfe^B) ) 

4- [ [ (4-^DP7x-;i/) T.JPJJ^-;!'] (2, 5-i^7)V^ayx.=.)l) 
y^'^JV] T^h^fc KP^^tf7> (360 mg. 0.893 mmol) <&':^^ODpt^> (15 
ml) \zmMlytci^^ ^?^Tt3T3 -^PPji^m^^ (320 mg, 1.85 mmol) * 

iHU^Kfmrz^m^mFEmmLT. ^^mi^^nrzo #e>nfcafe@#:$:v^p 

(187 mg, 0.430 mmol. 48X) LT#/co $^>(C, v5'PP;<:$'>: 

= 50:1 mm^j:f)mz^m^mBmmLx. ^m<t^m 
A) w^te^b-^i^B m\i^B) oM'^'^^B^mwtLxmzo n^ntzm 

= 80:1) \z-z'rfm^Wk.\.tz^. f#e.nfcefe@#:^^n^*ni?x5^;px-x;i/tr 

Ti5tv^L> mBib'&tiB (S't4#:A) (Mtt) (78 mg, 0.19 mmol. 21!i;) 
fel»*.i:LT, OTib-&f^B (^14#:B) (l^Mtt) (69 mg, 0.17 mmol, 19X) 

{b-&tlA 

'H-NMR (400 MHz, CDClj) 6: 1.85-2.00 (IH, m). 2.18-2.35 (2H, m), 2.68- 

2.91 (2H, m). 2.98-3.10 (2H, m). 3.10-3.28 (2H. in), 4.54 (IH, br d, J = 

7.1 Hz). 6.74-6.90 (IH, m). 6,94-7.06 (IH, m), 7.33 (2H, d, J = 8.7 Hz), 
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7.35-7.55 (IH. m), 7.49 (2H, d, J = 8.7 Hz). 

IR (ATR) cm"': 1576. 1493, 1290, 1 146. 1 120. 1080, 874, 829. 752. 735. 

710. 631, 623. 592. 552. 530. 498. 471. 424. 

mp: 245-248'C. 

MS m/z : 435 (M*+H). 

Anal. Calcd for C.jHnClFjO^Sj: C, 49.71; H, 3.94; CI. 8.15; F, 8.74; S, 
14.75. Found: C. 49.38; H. 3.87; CI. 8.50; P. 8.86; S. 14.62. 

'H-NMR (400 MHz. CDCI3) 6 : 1.76 (IH. br d, J = 13.4 Hz), 2.18 (IH. ddm. 
J = 25.4, 12.5 Hz), 2.32-2.70 (4H, m), 2.74-2.90 (IH. m). 2.98 (IH, dm. 
J = 14.0 Hz), 3.09 (IH. dm. J = 14.4 Hz). 4.53 (IH. d. J = 7.3 Hz). 
6.72-6.86 (IH, m). 6.90-7.02 (IH. m), 7.32 (2H. d. J = 8. 5 Hz), 7.40- 
7.60 (IH, m), 7.49 (2H, d, J = 8.5 Hz). 

IR (ATR) cm-': 1585. 1495, 1315. 1300, 1242, 1220, 1 147, 1086, 1049, 997, 

874, 831, 752, 733, 625, 596. 553, 525, 482. 

mp: 255-256*0. 

MS m/z : 419 (M*+H). 

Anal. Calcd for C.gHnClFjOaSj: C. 51.61; H. 4.09: CI, 8.46; F. 9.07; S. 
15.31. Found: C, 51.51; H. 4.04; CI. 8.69; F, 9.15; S. 15.20. 

it^m (S'WB) 

'H-NMR (400 MHz. CDCI3) 6: 1.42 (IH, ddm, J = 22.3, 11.7 Hz), 1.92 (IH, 

ddm, J = 11.7, 11.0 Hz), 2.14-2.27 (IH, m), 2.66 (IH, td, J = 12.2, 2.7 

Hz), 2.70-2.90 (3H, m), 3.10-3.24 (IH, m), 3.32-3.44 (IH, m), 4.49 (IH. 

d. J = 8. 1 Hz). 6.72-6.85 (IH. m), 6.90-7.02 (IH. m). 7.32 (2H. d. I = 

8.5 Hz), 7.34-7.50 (IH. m), 7.48 (2H, d. J = 8.5 Hz). 

IR (ATR) cnr': 2912, 1574, 1496, 1298, 1246, 1144. 1080, 1001, 800. 752, 
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735, 714. 619, 561. 552. 517. 469. 

mp: 184-187t:. 

MS m/z : 419 (MHH). 

Anal. Calcd for CjH^ClFtOsSj: C. 51.61: H. 4.09; CI. 8.46: F. 9.07: S, 
15.31. Found: C, 51.82; H, 4.23; CI. 8.42; F. 9.12; S. 15.07. 

^mm 2 9 0: 4- [ [ (4-^pP7x:i;i/) (2. 5-'Jy}V 



Il3l0ij5t#e>n;t2 - [ (4-:i7DP7x-;W 7.)Vt^Z.}]/^^)V\ -1. 4 
-z^y)lyta^>ii> (1.25 g. 4.13 mmol) Rr;4 - b Kd^^^S/- 1 - t!^U 

v>;<j;i/5i^>^ t-y5^;i/ (1.70 g, 8.44 mmol) ^h;i/x> (50 mi) tcML. 

'>7y /5^^> h 'J -n->^5^;U3i^XJ^7> (2.00 g. 8.29 mmol) ^*P^fc^, 

7;pzf>i?H^T, uB^TOi^iisiEUfe. Kjt^m^nn^m. mmmmvxm^ti 

= 1:1 jimg|5cl;OI#fc^iii«:M£E«IISL.T. efe@#:Sr#fc. #6nfca 
6@#:&>'X5";i/X-f;i/{-T?5fe^tL'. ^SB^b'&tl (1.68 g, 3.46iiHnol. 84X) 

'H-NMR (400 MHz. CDCI3) 6: 1.10-1.25 (IH, m), 1.40-1.70 (2H, m). 1.44 
(9H, s), 2.30-2.50 (IH. in). 2. 60-2. 95 (3H, m). 4.00-4.25 (2H, m). 4.45 
(IH, d, J = 7.8 Hz), 6.69-6.80 (IH, m), 6.88-6.98 (IH, m), 7.31 (2H, d, 
J = 8.6 Hz). 7.35-7:50 (IH, m). 7.49 (2H, d, I = 8.6 Hz). 
IR (ATR) cr': 2979, 2935. 1682, 1583. 1493, 1421. 1319, 1281. 1.240. 
1165, 1122. 1078, 881. 835, 793, 752, 634, 534. 472. 
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mp: 193-196'C. 

MS m/z : 486 (MHH). 508 (MHNa). 

Anal. Calcd for ChH^CIFjNO.S: C. 56.84; H, 5.39: CI. 7.30; F, 7.82; N. 

2.88; S, 6.60. Found: C, 56.41: H, 5.43; CI, 7.77; F, 7.61; N, 2.99: S, 
6.58. 

2 9 1: 4- [ [ (4-jypP7xx;P) (2. 5-v7;i/ 

4- [ [ (4-^PD7xn;i') (2, 5-i^y}V:^uyx.r.)V) 

>^^)V] -l-\^^^)-jytl)\^-^>mt-':/^)V (1.56 g, 3.21 mioQl) Srv^ 
ODp^:$'> (50 ml) ^}^T\ZXh^Jy)V^umM (5.0 ml) ^mT 

mmmzz^ipauy^^y oo mi) Ri^i^5^iii?x^y-;i/^^ oo lO « 

Afcm. MEii^La6@#^&t#fc, t#e>nfc@#:^>?x5^;i.x-x>'P{c:T^^ 
L, ^ffilb^t) (1.36 g. 3.12 mmol, 97!»;) S:efel|s»*<i: LT#fc. 
'H-NMR (400 MHz, CDjOD) 6: 1.38-1.52 (IH, m), 1.70-1.92 (2H, m), 2.73 
(IH, br d, I = 14.2 Hz), 2.86-3.00 (IH, m), 3.05 (IH, td, J = 12.9, 3.1 
Hz), 3.13 (IH, td, J = 13.1, 3.1 Hz), 3.30-3.40 (IH, m). 3.48 (IH. dm, J 
= 13.0 Hz), 4.72 (IH, d, J = 8.6 Hz), 6.82-6.98 (IH. m). 7.04-7.12 (IH, 
id), 7.40-7.55 (IH, m). 7.44 (2H, d, J = 8.6 Hz), 7.57 (2H, d, J = 8.6 
Hz). 

IR (ATR) cr': 2950. 2719. 1583. 1491. 1317, 1146, 1084, 831, 752. 617. 
596, 552, 470. 
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mp: 184-19013. 

MS m/z : 386 (MHH). 

Anal. Calcd for C.jH.gCiFjNO^S HCl 0.75HjO: C. 49.61: H. 4.74; CI. 16.27: 
F, 8.72: N, 3.21: S. 7.36. Found: C. 49. 57: H, 4.75; CI, 15.79; F. 9.16: 
N. 3.34; S, 7.25. 

2 9 2: 2- [1- [ (4 uuy x.:^)V) -2-^^)\^ 
^y^M -1. 4-y:7;U:j-p^>'tf> (Sl^^a 9 2 -ARtXSia^2 9 2 
-B) 



ll»J5T'#?)nfe2- [ i4-^uuvs.-=.)V) 7.)\/iSr^-=.)\/:f^=^-M -1, 4 
-v7;i/:ta'^>if> (200 mg, 0.661 mmol) RD^"2 -^>r$' (0.144 ml, 
1.33 mmol) &h;i/X> (3 ml) IC^j^lL, 5/77 /^U> h U - n -^^^^l/jf: 
7.i^s=yy (0.320 ml) ^EiOAfe^, 7;Urf>|?MT> HNfFBlljniijlMbfc. S 

yy^- (^^D-y : mmx.^JV = 50:1) {CT:5)-|IIML. m3S#i*:2 9 2 
-A ({g^tt) (67 mg. 0.18 mmol, 27S;) ^B^B^tLX, ^sB||'l4#:2 9 2 
-B (iSMtt) (45 mg. 0.12 mmol, m) ^B^mWtlyXmzo 
^14#:2 9 2 -A 

'H-NMR (400 MHz, CDCIj) 6 : 0.91 (3H, t, J = 7. 1 Hz), 1.08 (3H, d, J = 

6.9 Hz), 1.20-1.52 (3H, m). 1.52-1.68 (IH, m), 2.72-2. 90 (IH, m), 4.51 

(IH. d, J = 5.9 Hz), 6. 73-6.85 (IH, m). 6. 88-6.99 (IH. m). 7.32 (2H, d, 

J = 8.6 Hz). 7.46-7. 60 (IH, m), 7.52 (2H. d, - J =8.6 Hz). 

IR (ATR) cm-': 2970, 2866, 1583. 1496, 1475. 1394. 1303. 1277, 1234. 
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1176. 1140. 1078. 1014, 883. 831. 790, 752. 727, 708. 621, 598, 561. 534. 
472. 

mp: 85-87'C. 

MS m/z : 373 (M*+H). 395 (M*+Na). 

Anal. Calcd for C.gH.sClFjOjS: C, 57.89; H. 5.14: CI, 9.51; F, 10.19; S, 
8.61. Found: C, 57. 96: H, 5.14: CI, 9.44; F, 10.19: S, 8.75. 
^i4#2 9 2-B 

'H-NMR (400 MHz, CDCI3) 5: 0.81 (3H, t. J = 7.2 Hz). 1.00-1.12 (IH, m), 

1.15-1.45 (3H. m), 1.34 (3H. d, I = 6. 6 Hz), 2.60-2. 72 (IH. m). 4.43 (IH, 

d, J = 8.8 Hz). 6.67-6.78 (IH. m). 6. 88-6. 95 (IH. in), 7.29 (2H. d, J = 

8.6 Hz). 7.36-7.45 (IH, m), 7.48 (2H, d, J = 8. 6 Hz). 

IR (ATR) cr': 2976. 2933. 1585. 1495, 1394, 1323, 1238, 1178, 1149. 

1086. 1014. 868. 829, 783. 754. 729. 710. 625. 559. 528, 472. 

mp: 47-50^:. 

MS m/z : 373 (M*+H), 395 (M*+Na). 

Anal. Calcd for C.gH.jClFAS: C, 57.89: H, 5.14; CI, 9.51; F, 10.19: S, 
8.61. Found: C. 57.97; H, 5.11; CI, 9.45; F. 10.21; S. 8.69. 

MMM 2 9 3: 2- [1- [(4-^uay:z.~M -2-x5^;i/ 
#>) 

IIS£«ni5-rt#^nfc2- [ (4-^Da7xzi;i/) -i, 4 

-i^yMn^y-ify (200 mg. 0.661 mmol) S.?>'3 -^^tt-y-^U (0.150 ml, 
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1.35 mmol) S:h;UX> (3 ml) ->7y U> h U - n -y^";!/^-^ 

Xt^yy (0.320 ml) ^JPx.fc^. 7)\^zI>mm%T. imr^MM^Vfzo K 

77^- Cs^^^tJ-^ : mk:r.^)V = 200:1) (CT^^-HIIISIL, «IIBSi4«c2 9 3 
-A (M14) (37 mg, 0.096 mmol, 15X) ^efei|E»*<!iLT. mBS'l4#:^i'& 
m (44 mg. 0.11 oimol, 17!!;) ^B^n^tLxntc, 
M14^2 9 3-A 

'H-NMR (400 MHz, CDCI3) <5 : 0.84 (3H, t, J = 7. 5 Hz). 0.95 (3H, t, J = 
7.3 Hz). 1.00-1.16 (IH, m), 1.30-1. 50 (2H, m). 1.55-1.90 (3H, m), 2.50- 
2.63 (IH, m), 4.59 (IH. d, J = 7.6 Hz), 6.69-6.80 (IH, m), 6. 88-6.95 (IH, 
m). 7.31 (2H, d, J = 8.4 Hz). 7.40-7. 50 (IH. m), 7.50 (2H. d. J = 8.4 
Hz). 

IR (ATR) cr': 2966. 1583, 1496, 1475. 1306, 1277. 1242, 1176, 1140, 

1086, 881. 831. 802, 752. 725. 710. 621. 561. 538, 478, 462, 451. 
mp: 85-89*0. 

MS m/z : 387 (M*+H), 409 (M*+Na). 

Anal. Calcd for CigHj.ClFjO^S: C, 58.98; H, 5.47; CI, 9.16; F. 9.82; S, 
8.29. Found: C. 59.18; H. 5.65; CI, 9.16; F, 9.83; S, 8.38. 

'H-NMR (400 MHz, CDCI3) 6 : 0.84 (3H, t, J = 7.5 Hz), 0.90-i.OO (3H, m), 

1.00-1.16 (IH, m), 1.20-1.50 (2H, m), 1.55-1.90 (3H, m), 2.50-2. 63 (IH, 

m), 4.55-4. 65 (IH, m), 6.69-6. 80 (IH, m), 6.88-6.95 (IH, m). 7.31 (2H, d, 

J = 8.4 Hz), 7.40-7.50 (IH, m), 7.50 (2H, d, J = 8.4 Hz). 

IR (ATR) cm-': 2956. 1583, 1572, 1495, 1479, 1319, 1298, 1279, 1230, 

1142, 1090, 1016, 887, 812, 752, 715, 660, 615, 563, 534. 469. 

mp: 95-99"C. 
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MS m/z : 387 (M*+H). 409 (MHNa). 

Anal. Calcd for C.jHjiCIFaOjS: C. 58.98; H. 5.47; CI, 9.16: F, 9.82; S. 
8.29. Found: C. 58.99: H. 5.37; CI, 9.19; F. 9.88: S. 8.43. 

^MM 2 9 4: 2- [2- [ (4 □ P 7x-;t/) X)Vt^=.)V] -2- (2. 

5-1^^2 9 4-6) 

IIM^J5T#e)nfc2 - [ (4-^'nP7x-;U) 7s)Vit^ZL)\^:^=^M -1,4 
-v7;i':*-D^>if> (200 mg. 0.661 mmol) RtXx t KP7;1/7 'J;P7;U 
n-;!/ (0.13 ml, 1.34 miol) «:h;UX> (3 ml) v'7/;<^^>h 
U -n-::^5";i/Jl^X7^^> (O.32O ml) <&jQAAc^, T;i/=f>f?H^T, HStr^l 
jBl^iSMU/S:, SC-?^ MJEii$SLT#?)n;fcMtl$r7 7u/Viv'J 
:^7y;i/i^p-7h^77^- (^^i^->/i^^x5^;U^g^jgj||^^&^ffl) {iT^^BIt 

IBStt#2 9 4-A («it) (102 mg. 0.264 mmol. 40!i;) &6fe*»5|5<i: LT. 
^fBStt^2 9 4-B (i^^tt) (39 mg. 0.10 mmol. ISX) S:afe*»*tLT# 

S14#:2 9 4-A 

'H-NMR (400 MHz. CDCI3) 5: 1.50-1.65 (IH. m), 1. 75-2.05 (3H, m). 2.26 

(IH. tm, J = 12.9 Hz), 2.48 (IH. Im, J = 10.4 Hz). 3.50-3.60 (IH, m). 

3.60-3.70 (IH, m), 3.76-3.88 (IH. m), 4.86 (IH, dm, J = 12.2 Hz), 6.78- 

6.90 (IH, m). 6.92-7.01 (IH, m). 7.20-7.30 (IH. m). 7.38 (2H. d. J = 8.6 

Hz). 7.54 (2H. d. J = 8.6 Hz).. 
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IR (ATR) cr': 2960. 2852. 1576, 1493, 1309. 1281. 1194. 1132. 1084. 
1065, 1012. 903, 831, 810, 775, 746, 727, 708, 596. 575. 536, 471, 436. 
mp: 99-1 OSt:. 
MS lu/z : 387 (MHH). 

Anal. Calcd for C.gHijClFjOjS: C, 55.89; H, 4.43; CI. 9.16; F. 9.82; S. 
8.29. Found: C. 56.28; H. 4.80: CI, 8.94; F, 9.63: S. 8.19. 
M'lt#:2 9 4-B 

'H-NMR (400 MHz, CDCl,) 6 : 1.42-1.58 (IH, m), 1.76-1.04 (3H, m), 2.22- 
2.33 (IH. m), 2. 58-2. 70 (IH, m), 3.60-3.70 (IH, m). 3.70-3.80 (IH, m), 
3.88-3.99 (IH, m), 4.64-4.73 (IH. m). 6.75-6.88 (IH, m). 6.92-7.01 (IH, 
m). 7.20-7.30 (IH, m). 7.38 (2H. d. J = 8.7 Hz), 7.52 (2H, d, J = 8.7 
Hz). 

IR (ATR) cr': 2976. 1585, 1496. 1311, 1277, 1221, 1153. 1088. 1061, 922. 

879, 829, 779. 752, 712, 629, 607, 561. 532. 472. 

mp: 98-1 05"C. 

MS in/z : 387 (M*+H) . 

Anal. Calcd for C.gH^ClFjGjS: C. 55. 89; H, 4.43; CI, 9.16; F, 9.82; S, 
8.29. Found: C. 55.88; H, 4.54; CI. 9.22; F. 9.96; S. 8.42. 

2 9 5: 2 - [2- [ (4-^Pa7x-;U) TsJUt^-JU] - 2- (2. 



mmms-^n'htiti2- [ (4-i7D07xn;i/) x;u*:i:;i'^^;i/] -1. 4 

- v7;U:tP^>'fe*> (100 mg,, 0.330 mmol) RU2 -^^y x.y y ^)\^ 
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(0.065 ml. 0,69 mmol) $rl>;UX> (3 ml) ->7y >^^U> h U - n 

-7>;uit^x5j^^> (0.160 ml) ^mpLfcWi. 7;u=f>#ffl^T. \mmmmm. 

fea#S:t#fc. #e.nfcefe@^=&^4^-!t>{CT^5feil^L, ^f5{b^#I (92 mg. 
0.23 mmol. m) ^B^WiWtLX%tc. 

'H-NMR (400 MHz. CDCl,) 5: 3.60 (IH, dd, J = 15.1, 11.9 Hz), 4.02 (IH. 
dm. J = 15.1 Hz), 4.80 (IH. dd. J = 11.9. 2.5 Hz). 6.69 (IH, dd, J = 3. 5. 
1.1 Hz), 6.70-6.84 (2H, m). 6.92-7.00 (IH. m), 7.04 (IH, dd, J = 5.3. 
1.1 Hz), 7.32-7.44 (IH, m), 7.39 (2H, d, J = 8.8 Hz), 7.57 (2H, d, J = 
8.8 Hz). 

IR (ATR) cm-': 1496, 1319, 1244, 1219, 1149. 1084. 1014, 881, 825, 775, 

758, 694, 629. 532, 467. 

mp: 127-130"C. 

MS m/z : 399 (M*+H). 

Anal. Calcd for CuH.aClFjOjS^: C, 54.20; H, 3.29; CI, 8.89; F. 9.53: S. 
16.08. Found: C. 54.19; H. 3.31; CI. 9.20; F. 9.51; S. 16.24. 

*J£^J 2 9 6: 2 - [2- [ (4 - ^ any x;u^^;u3 -2- (2. 
n;i/) y.)\^-^=^)U^^)\^] -i. 4 - -yy )\^ta^>-{f> (mm, 0.330 

mmol) S.C>'7JU7U;U7;m->'l^ (0.060 ml, 0.69 mmol) ^m^\ UUit'a^ 
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(26 mg. 0.068 mmol, 21!I5) ^B'&fHt^tVXnfto 

'H-NMR (400 MHz. CDCI3) <5 : 3.43 (IH, dd. J = 15.4. 11.6 Hz). 3.78 (IH. 
dd, J = 15.4, 3.7 Hz). 4.93 (IH. dd. J = 11.6. 3.7 Hz). 5.89-5.91 (IH. 
m). 6.14 (IH. dd, J = 3.2, 1.7 Hz), 6. 73-6.82 (IH, m). 6.90-6.99 (IH, m), 
7.19 (IH. dd, J = 1.7. 0.7 Hz), 7.25-7.34 (IH. m). 7.40 (2H, d, J = 8.8 
Hz), 7.58 (2H, d, J = 8.8 Hz). 

IR (ATR) cr': 1585, 1495. 1319, 1151, 1086, 1014, 926, 831, 762, 613, 

594, 573. 552. 532. 472. 

Dip: 90-9 3*0. 

MS m/z : 383 (M*+H). 

Anal. Calcd for C.gH.jClFAS: C. 56.48: H. 3.42; CI. 9.26: F, 9.93: S, 
8.38. Found: C, 56.53; H, 3.39; CI, 9.17; F, 9.92; S, 8.55. 

2 9 7: 1 - [3- [ (4-^DP7x:iJl/) -3- (2. 

5-v7;U:rP7xr.;U) -^uMM -iH-ifP-;u 

||J|«^!|2 9 5 %mm^-^'^hntL2- [ (4-i7DP7x 

ZL)V) 7.)V%z.}]/i^'f'M -1. 4-v'7;p:tP'^>-lf>(100 mg, 0.330 mmol) 

St^l- (2-t KP + vX5^;U) tfP-;l/ (0.070 ml, 0.67 mmol) -^m^^. W 

(46 mg, 0.12 mmol, 355;) •^B&Sii^t.X^X^It, 

'H-NMR (400 MHz. CDCI3) 6: 2.42-2.57 (IH, in). 2.88-3.00 (IH. m). 3.79 

(IH. ddd. J = 14.3. 8.5. 5.9 Hz). 4.06 (IH, dtm, J = 14.3. 7.1 Hz). 4.34 

(IH. dd, J = 10.0, 3.9 Hz), 6.11 (2H, t, J = 2.2 Hz), 6.49 (2H, t, J = 

2.2 Hz), 6.80-6.88 (IH, m), 6.98-7.06 (IH. m), 7.18-7.24 (IH, m). 7.36 
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(2H. d, J = 8.8 Hz). 7.47 (2H. d. J = 8.8 Hz). 

IR (ATR) cm-: 1576. 1493. 1325. 1306, 1271, 1236, 1176. 1146. 1082, 877. 

827. 764, 737, 714, 677, 621. 588. 553, 519, 463. 428. 

mp: 108-n3t:. 

MS m/z : 396 (M*+H) . 

Anal. Calcd for C„H,gCIF,NO,S: C. 57. 65: H. 4.07; CI, 8.96: F. 9.60: N. 
3.54: S, 8.10. Found: C. 57. 82; H, 4.05; CI, 9.05: F, 9.69: N, 3.69; S, 
8.23. 

2 9 8: 4- C3- [ (4 DP^xllJU) 7.}\^^:i)V'\ -3- (2. 

ziju) -i, 4 - v7;u^p^>if > (loo mg. 0.330 

moiol) (2 -k HP + vX^";!^) ^;i^5l^'J> (0.080 ml, 0.66 mmol) 

^m^\ ^IH^b-aiJ (89 mg. 0.21 mmol, 65S5) ^B^f!i^tLX%rc. 
'H-NMR (400 MHz, CDCI3) 5: 2.08-2. 28 (4H, m), 2.30-2.48 (3H, m). 2.62- 
2.77 (IH, m). 3.61 (4H, t, J = 4.6 Hz), 4.80 (IH, dm, J = 9.8 Hz), 6.78- 
6.87 (IH. m). 6.94-7.03 (IH. m), 7.21-7.30 (IH, m). 7.39 (2H, d, J = 8. 7 
Hz). 7.54 (2H. d. J = 8.7 Hz). 

IR (ATR) cm-': 2827, 2792. 1585, 1495, 1477, 1313, 1279, 1238. 1 151. 

1117, 1084, 1014. 868, 839, 752, 636. 559. 536. 468. 

mp: 149-151t:. 

MS m/z : 416 (MHH). 
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FAB-MS: 416.0903 (Calcd for C.gHj.ClFAS: 416.0899). 

2 9 9: 2 - [1- (4-^Pa7xi:;i/7>;U^^;i/) -2-7xzi>il/:/ 
□ br;U1 -1. 4-z^y)ltQ^>'if> (Stt#:2 9 9-ARtKMft#:2 9 9 - 
B) 



-1. 4 -v7;i^^n^>if > (100 Dig. 0. 330 mmol) , H^Zf-DL 

- 1 -7x-;px^;i/7;m-;p (79.9 i, o.eai mmoi) ^h;ux> (3 mi) 

tCji^L, '>7yp^5^l^>hU-n-:/^;i/7|^7.7t^^> (159 1, 0.661 mmol) 

= 85:15) \zx^mnm^tz, n^^ntz^w^^Mn^^^yrm^L. ^ 

IB^W2 9 9 -A (Mttfb^tl) (53 ing. 0.130 mmol, m) ^^^n^t 
L/T, TO^14*tJ2 9 9-B mmm^^^) (20 mg, 0.0492 mmol, 15%) 

mtt^*2 9 9 -A 

'H-NMR (400 MHz, CDCl,) 6: 1.80 (3H, d. J = 6.6 Hz), 3.83-3.94 (IH. m), 

4.81-4.92 (IH, m), 6.40-6.51 (IH, m), 6.63-6.72 (IH. m), 7. 02-7.26 (6H. 

m), 7.28 (2H. d. J = 8. 6 Hz), 7.50 (2H, d, J = 8. 6 Hz). 

IR (ATR) cm-': 3087, 2931, 1575. 1492. 1452. 1427, 1394. 1315, 1282, 

1243, 1195, 1174, 1137, 1089, 1012. 

mp: 160-161 "C. 




0 



CI 
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MS m/z: 407 (M*+H). 

Anal, calcd for C„H„ClFjO,S: C, 61.99: H, 4.21; CI. 8.71; F, 9.34; S. 
7.88. Found: C. 61.77; H. 4.23; Ci. 8.83; P. 9.24: S. 7.98. 
M##2 9 9-B 

'H-NMR (400 MHz. CDCIj) 6: 1.25 (3H, d. J = 7. 1 Hz), 3.87 (IH, q, J = 
7.3 Hz), 4.89 (IH, d. J = 8. 1 Hz). 6.89 (IH, td. I = 8.9. 4.6 Hz), 6.99- 
7.05 (IH, m), 7.11-7.23 (6H, m). 7.20 (2H. d. J = 8.8 Hz). 7.36 (2H. d. 
J = 8.8 Hz). 

IR (ATR) cr': 3062. 2929. 1583. 1496. 1475. 1454, 1394, 1321, 1276, 
1243, 1176. 1143. 1085, 1012. 
mp: 145-146 X:. 
MS m/z: 407 (M*+H). 

FAB-MS: 407.0690 (Calcd for C„H„ClF,OjS: 407.0684). 

3 0 0: 2- [1- (4-^oa7xn;i/;^;u4^r:ji/) -2-^^)1^-3 
-7x-;i/7°Pb:JU] -1. 4--J'7)V:^U^yMy (^tt^ 3 0 0 - ARti^a 
t^^3 0 0-B) 




CI 



%mm2%%twiU(oi5m\z^K). iiM««i5T^ie>nfc2- [ (4-^dd>7x 

7.)Vt^Z.)V:^=^)V] -1, 4 - v7;i/:t □^>-tf > (200 mg, 0.660 

mmol), DL- 1 -^x-;!'- 2 -yP/ty— (182 1, 1.32 mmol). J 

^^^>h U -n-y5^;U)l^X7^7> (318 1. 1.32 mmol) Srfflt^, ^IBStt 

#:3 0 0-A (iSSttib'&i^) (32 mg, 0. 0760 mmol. 12*) ^^m^^ti^X. 

402 



wo 03/055850 



PCT/JP02/13792 



^IB^14#: 3 0 0 - B (SSit<b'&W (25 mg, 0.0594 mmol, 9X) SrSfel^* 
^1i^*:3 0 0-A 

'H-NMR (400 MHz, CDCl,) 5: 1.01 (3H. d, J = 6.9 Hz). 2.46 (IH, dd, J = 
13.3. 8.6 Hz), 2.10-3.13 (2H, m), 4.56 (IH, dd, J = 8.9. 4.6 Hz). 6.82 
(IH, td. J = 8.9, 4.6 Hz). 6.94-6.99 (IH. m), 7.14-7.28 (6H, m). 7.32 
(2H. d, J = 8.6 Hz). 7.50 (2H. d. J = 8.6 Hz). 

IR (ATR) cm-': 3079. 2977, 1583, 1492, 1452, 1423, 1394, 1321, 1278. 
1232, 1172, 1147. 1085. 1012. 
mp: 81-83 "C. 

MS in/z: 421 (M*+H). 

Anal, calcd for C„H,9ClF,0jS: C, 62.78; H. 4.55; CI. 8.42; F, 9.03; S, 
7.62. Found: C, 62.72; H. 4.59; CI. 8.53: F, 9.21; S, 7.82. 

W^W 3 0 0 - B 

'H-NMR (400 MHz, CDCI3) d: 1.24 (3H, d. J = 6.6 Hz), 2.22 (IH. dd, J = 
13.1. 10.4 Hz), 2.90-2.98 (2H. m), 4.51 (IH, d, J = 7.8 Hz), 6.77 (IH. 
td. J = 9.1, 4.4 Hz), 6.92-6.97 (IH, m), 7.06-7.28 (6H, m), 7.32 (2H. d, 
J = 8. 6 Hz) . 7. 52 (2H. d, I = 8. 6 Hz) . 

IR (ATR) cm-': 2962, 1585, 1492, 1454, 1425, 1384, 1309, 1278. 1240. 
1143, 1093. 
mp: 116-117 t:. 
MS m/z: 421 (MHH). 

Anal, calcd for C„H„C1FAS: C. 62.78; H, 4.55; CI. 8.42; F. 9.03; S. 
7.62. Found: C. 62.74; H. 4.70; CI. 8.55; F, 9.23; S. 7.77. 

3 0 1: 2- [1- (4 -^PP7xz:;U7.;U^^;U) -3-7x:i;U^ 
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B) 



-i. 4-':yy)itn^>-\f> (200 mg. 0.66O 

Mol). DL- 2-7x:i;i/- 1 -:/P/"?y-;U (I8O 1. 1.32 mmol), v7y 
p<5^U>h'J-n-:/^;i/3l^X>J^^> (318 1, 1.32 mmol) ^fflVi, ^l3Si4 
■a^SOl-A (iSMtt^b^t/) (51 mg. 0.121 mmol, ISSK) ^B^n^tLX. 
mU^^tWSO 1-B imm^it^^) (84 mg. 0.200 minol, 308!) ^B^B^ 

t Lxntz, 

^tt#:3 0 1-A 

'H-NMR (400 MHz, CDCl,) 6: 1.24 (3H, d, J = 6.4 Hz). 2.31-2.40 (IH, m), 
2.62-2.73 (2H, m). 4.59-4. 67 (IH. m). 6.74 (IH. td. J = 9.1. 4.5 Hz). 
6.89-6.95 (IH, m), 7.06-7.25 (6H, m). 7.35 (2H, d, J = 8.6 Hz), 7.48 (2H, 
d. J = 8.6 Hz). 

IR (ATR) cr': 3085, 2964. 1581, 1490, 1427, 1394, 1309, 1276. 1228. 

1174. 1143, 1083. 1010. 

mp: 89-90 "C. 

MS m/z: 421 (M*+H). 

Anal, calcd for C2,H„ClF,0iS: C, 62.78; H, 4.55: CI, 8.42; F, 9.03; S, 
7.62. Found: C, 62. 56: H. 4.59; CI, 8.53; F. 9.28: S, 7.80. 
3 0 1 - B 

'H-NMR (400 MHz, CDCl,) 5: 1.-28 (3H. d. J = 6.6 Hz). 2.37-2.64 (3H, m). 
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4.13 (IH. d, J = 12.0 Hz), 6.81 (IH, Id, J = 8.9, 4.4 Hz). 6.91 (2H. d, 
J = 6.6 Hz), 6. 97-7.03 (IH. m). 7.19-7.27 (4H. id), 7.32 (2H. d. J = 8.6 
Hz), 7.41 (2H, d, J = 8.6 Hz). 

IR (ATR) cr': 3070, 2960, 1583, 1490, 1455, 1427, 1392, 1319. 1309, 
1276, 1224. 1143. 1087, 1012. 
mp: 127-129 "C. 
MS m/z: 421 (MHH). 

Anal, calcd for C„H,sClFjOjS: C, 62. 78; H, 4.55; CI, 8.42; F, 9.03; S, 
7.62. Found: C, 62. 52; H, 4.53; CI. 8.51; F. 9.31; S, 7.81. 

MMM 3 0 2: 2 - [1- (4 □ □7x^;i/X;U:ijNn;l/) -2-p^5^;i/-4 
-7x:iJUy^;i/] -1, 4-i>y)V:tn^>if> m^i^s 0 

#:3 0 2 -B) 



^mm2 9 9 tmm<D:^mzJ^O, DL-4-7xz:jU-2-:/;$'y-;U (101 
1, 0.661 minol) SrfflVi, :^fB^tt#: 3 0 2 - A (^mmt^<^) (30 mg, 
0.0690 mmol, 2]%) ^rSfel^^i LT, ^!BStt# 3 0 2 - B mmmt^^m 
(33 mg. 0.0759 mmol. 23!!;) ^^Mi^tLXmz. 
^■[4^3 0 2 -A 

'H-NMR (400 MHz, CDCI3) 6: 1.21 (3H. d. J = 7.1 Hz), 1. 38-1.58 (2H. m), 
1.99-2.09 (IH, m), 2.24-2.33 (IH. m). 2. 61-2. 71 (IH. m). 4.41 (IH. dd. J 
= 11.5. 3.0 Hz), 6.83 (IH, Id, J =9.1. 4.5 Hz). 6.94-7.00 (IH, m), 
7.03-7.28 (6H, m), 7.35 (211, d„ J = 8.8 Hz), 7.47 (2H, d, J = 8. 8 Hz). 
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IR (ATR) cm-': 2933, 2867, 1583, 1494, 1475. 1461, 1427, 1394, 1344, 
1315. 1278. 1228. 1141, 1085, 1012. 
mp: 133-135 "C. 
MS m/z: 435 (M'+H). 

FAB-MS: 435.1101 (Calcd for CjjH^CIFzOjS: 435. 0997). 
Anal, calcd for C,3Hj,ClFiO,S: C, 63.52; H, 4.87; CI, 8.15; F, 8.74; S, 
7.37. Found: C, 63.98; H. 4.88; CI. 8.14; F, 8.82; S, 7.58. 
3 0 2 - B 

'H-NMR (400 MHz. CDCl,) 6: 1.19 (3H, d. J = 6.8 Hz), 1. 38-1. 59 (2H. m), 
1.83-1.93 (IH. m), 2.26-2. 35 (IH, m), 2.61-2.68 (IH, m), 4.47 (IH, dd. J 
= 11.2, 3.2 Hz), 6.84 (IH, td, J = 8.9. 4.6 Hz). 6. 95-7. 28 (7H, m), 7.35 
(2H. d, J = 8.5 Hz), 7.48 (2H. d, J = 8.5 Hz). 

IR (ATR) cr': 3082, 2965, 2931. 2869, 1583, 1494, 1475, 1425, 1394, 
1315, 1278. 1224, 1182, 1151. 1081. 1012, 
mp: 112-114 "C. 
MS m/z: 435 (MHH). 

Anal, calcd for CjjHj,ClF20jS:C, 63.52; H, 4.87: CI. 8.15; F. 8.74; S. 
7.37. Found: C, 63.34; H, 4.85; CI. 8.41; F. 8.75; S, 7.53. 

mMM 3 0 3: 2 - [1- (4 --i? oay x.^)l7.)l7t^^M -4-7x-;t/^ 
>5^;U] -1. 4-v7;U;rP^>-if> (mi^#:3 O 3-ARt;Mft#3 O 3- 
B) 
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T.ji'*;-;!'/^^;!/] -i. 4 -z^y )V^a^>-^> (iso mg, 0.496 

mmol), DL-3-7xn;U- 1 -y^y-;i' (153 1, 0.991 mmol), J ^ 
^I/>hU-n-::^^;i/3j^X7}>^> (239 l. 0.991 mol) mti^^i^ 
3 0 3-A «SfiSl4^b-&W (44 mg, 0.101 mmol. 2\%) ^M'&^^^tVX. 
TCSi4#:3 0 3 -B mm^it^W (45 mg. 0. 103 mmol. 218;) 
^: LT#fCo 
^tt#:3 0 3-A 

'H-NMR (400 MHz, CDCI3) 6: 1.21 (3H. d. I = 6.7 Hz), 1.38-1.61 (2H. m), 
2. 03-2.09 (IH, m), 2.24-2.33 (IH, m), 2.64-2.69 (IH. m). 4.40 (IH, dd. J 
= 11.3, 3.9 Hz), 6.83 (IH, td, J = 9.1, 4.4 Hz). 6.94-7.28 (7H, 1), 7.35 
(2H, d, J = 8.6 Hz), 7.47 (2H. d. J = 8.6 Hz). 

IR (ATR) cm-': 2933. 1494. 1475, 1427. 1394, 1315. 1276. 1228. 1141. 
1085, 1012. 
mp: 135-137 X:. 
MS m/z: 435 (M*+H). 

Anal, calcd for CijHj.ClFjOjS: C. 63. 52; H. 4.87; CI, 8.15: F. 8.74; S. 
7.37. Found: C. 63.37: H, 4.79: CI. 8.18; F. 8.82; S, 7.61. 
Stt#:3 0 3 -B 

'H-NMR (400 MHz, CDCI3) 5: 1.19 (3H. d, J = 6.8 Hz). 1.37-1.59 (2H, m), 
1.83-1.93 (IH. m). 2.26-2.34 (IH. m). 2.61-2.68 (IH. m). 4.47 (IH. dd. J 
= 11.8. 2.7 Hz), 6.83 (IH, td, J = 8.9. 4.3 Hz). 6.93-7.28 (7H, m), 7.34 
(2H. d, J = 8.6 Hz), 7.47 (2H, d, J = 8.6 Hz). 

IR (ATR) cm"': 3083, 2933, 1494. 1475, 1425. 1394. 1315. 1278. 1224. 
1182. 1151, 1012. 
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mp: 111-113 "C. 
MS m/z: 435 (MHH). 

Anal, calcd for C„H„C1F,0,S: C, 63. 52; H, 4.87: CI. 8.15; F. 8.74: S. 
7.37. Found: C, 63.39: H, 4.84; CI, 8.50; F. 8.82: S. 7.51. 

3 0 4: 2- [1- (4-:^PP7x::iJU7.;i/7jN-Jt.) -3-7x3i;i/:/ 



-1, 4-i?y)V:to^>'\£> (100 mg, 0.330 mmol). *3j;r^2 - 
7x-;i'X5^;U7;l'3-;U (79.2 l, O.66I mmol) S:h;i/X> (3 ml) \zmM 
t, i/7y^5^^>hU-n-:/^;i^*X>J^^> (159 1, 0.661 mmol) 

)V = 93:7^aiSI5J:?)t#/c5>®^ii*gb^Co #e,nrc@#:^'\^-y->T'«fettb, 
i^SBfk^tl (100 mg. 0.246 mmmol. 74!i;) ^m^^^tLXmtco 
'H-NMR (400 MHz, CDCI3) 6: 2. 37-2.52 (2H. in). 2.60-2. 78 (2H, m). 4.44- 
4.49 (IH, m), 6.85 (IH. Id, J = 9.0, 4.5 Hz), 6.77-7.29 (7H. m), 7.36 
(2H. d. J = 8.6 Hz). 7.49 (2H. d, J = 8.6 Hz). 

IR (ATR) cm-': 3068. 1583, 1496. 1477. 1457, 1423, 1394. 1315. 1278. 
1214. 1176. 1147, 1081. 1012. 
mp: 111-113 r. 
MS m/z: 407 (MHH). 
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Anal, calcd for Cj,H,7CIF,0,S: C, 61.99: H, 4.21; CI, 8.71: F, 9.34; S. 
7.88. Found: C. 61.76: H, 4.16: CI. 8.88: F. 9.37; S, 8.02. 

3 0 5: 2- [1- (4-^anyjL-}i:^)U7ts=.)\^) -3- (2-^5^ 



mmms 0 4 tmm(o:^miz^K) > 2- (2-/5";i'7x-ji/) jl^z-jv 

(89.0 1, 0. 661 mmol) ^E^b^tl (108 mg. 0.257 mmol. 78X) 

•H-NMR (400 MHz. CDCl,) 6: 2.18 (3H. s). 2. 29-2. 39 (IH. m). 2.46-2.62 
(2H, m). 2. 67-2. 75 (IH, m), 4.53 (IH, dd, J = 11.1, 2.6 Hz), 6.86 (IH, 
Id. J = 9.0. 4.4 Hz), 6.96-7.12 (5H, m), 7.28 (IH. ddd, J = 8. 7. 5.4. 
3.2 Hz). 7.37 (2H. d, J = 8.6 Hz). 7.51 (2H. d. J = 8.6 Hz). 
IR (ATR) cr': 3091, 2946, 1583. 1573, 1496, 1425. 1392. 1311. 1276. 
1213. 1151. 1143. 1083, 1010. 
mp: 105-106 "C. 
MS m/z: 421 (M'+H). 

Anal, calcd for C^H.sClFAS: C, 62.78: H. 4.55: CI. 8.42; F. 9.03: S. 
7.62. Found: C. 62.48: H. 4.63: CI, 8.52; F, 9.16: S, 7.75. 

3 0 6: 2- [1- (4-^PP7xn;i^7>;i^^i:;U) -3- (3-^^ 
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Me 



0 



CI 



mmms 0 4tmm(o:^miz^K>. 2- (3-/5";i^7x:n;i.) x^y-^ 

(90.0 1, 0.661 imol) UBitt^ (115 mg, 0. 273 mmol. m) 

'H-NMR (400 MHz. CDCI3) 6: 2.29 (3H. s). 2.35-2.48 (2H. m), 2.56-2.64 

(IH. m), 2. 68-2. 77 (IH, m). 4.46-4.49 (IH, m). 6.83-6.88 (3H. m). 6.97- 

7.03 (2H, m). 7.14 (IH, t, J = 7.8 Hz), 7.26 (IH, ddd. J = 8. 7. 5.4. 3.3 

Hz), 7.36 (2H. d, J - 8.6 Hz), 7.49 (2H, d. J = 8. 6 Hz). 

IR (ATR) cr': 3072. 2969. 1581. 1496, 1475. 1423. 1394. 1319. 1276. 

1211, 1147, 1081. 1012. 

mp: 87-88 "C. 

MS m/z: 421 (M^+H). 

Anal, calcd for C„H,9C1F20,S: C, 62. 78; H, 4.55; CI. 8.42: F, 9.03; S, 
7.62. Found: C. 62.58: H, 4.60; CI, 8.49; F, 9.21; S. 7.77. 

M^M 3 0 7: 2 - [1- (4-:^□□7xz:jl/7.JU7l^-;U) -3- 



(91.9 1. 0.661 mmol) I'i. • ^tS'fb'D tl (106 mg, 0.251 mmol, m) 

410 
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'H-NMR (400 MHz, CDCIj) 6: 2.31 (3H, s). 2.34-2.46 (2H, m). 2.57-2.65 
(IH. Di), 2. 67-2. 72 (IH, m), 4.46-4.48 (IH, m). 6.85 (IH. Id. J = 9.0. 
4.5 Hz). 6.92 (2H, d. J = 8. 1 Hz), 6.97-7.03 (IH, m), 7.06 (2H. d. J = 
8.1 Hz), 7.25 (IH, ddd. J = 8.7, 5.3. 3.3 Hz), 7.35 (2H, d, J = 8.6 Hz). 
7.45 (2H. d. J = 8.6 Hz). 

IR (ATR) cm-': 3070. 2935, 1585. 1496. 1486. 1423, 1394^ 1321, 1292, 
1278, 1216, 1182, 1147, 1083. 1014. 
' mp: 82-84 

MS n/z: 421 (MHH). 

Anal, calcd for C^jHigCIFAS: C, 62.78; H, 4.55; CI, 8.42; F, 9.03; S, 
7.62. Found: C, 62.67; H, 4.60; CI, 8.31; F. 8.95; S, 7.79. 

3 0 8: 2- [1- (4 -^□□7x-;UX;i/7}^-;[.) -3- (4-^H 
4^y7xnjl/) yptf;!/] -1. 4-v7;i/:ta^>-tf> 




CI 



(100 mg. 0.661 mmol) ^m\^K (86 mg, 0.197 mmol, 603;) ^Sfe 

'H-NMR (400 MHz. CDCI3) 6: 2.36-2.44 (2H, m), 2.57-2.75 (2H, m), 3.79 

(3H, s), 4.36-4.47 (IK, m), 6.78 (2H, d, J = 8. 3 Hz), 6.84 (IH, Id, J = 

8.8, 4.3 Hz), 6.93 (2H, d, J = 8.3 Hz), 6. 97-7.03 (IH. m), 7.24-7. 28 (IH, 

m), 7.35 (2H. d, J = 8. 1 Hz). ,7.47 (2H. d, J = 8. 1 Hz). 
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IR (ATR) cr': 3089. 2954, 2836, 1612. 1583. 1513. 1494. 1459. 1427, 

1394, 1322. 1270. 1245, 1222, 1180, 1153. 1083, 1031. 1012. 
mp: 118-120 "C. 
MS m/z: 436 (MO. 

FAB-MS: 436.0717 (Calcd for CijHisClFjOjS: 436. 0712). 

Anal, calcd for C„H,jClF,03S: C. 60.48: H. 4.38: CI, 8.11: F. 8.70: S. 

7.34. Found: C, 60.00: H, 4.34: CI, 8.39: F, 8.99: S. 7.60. 

3 0 9: 2- [1- {4-'i^unyx.:=-)l^7.)\^t^=:.)V) -3- i4-y)U 



(82.5 1. 0.661 mmol) ^fflV^, TOfli'&tJ (70 mg. 0.165 mmol. SOX) SrSfe 

'H-NMR (400 MHz. CDClj) 6: 2.34-2.50 (2H, m), 2.61-2.76 (2H. m). 4.43 
(IH. dd. J = 11.2, 2.9 Hz). 6.83 (IH, td. J = 8.9. 4.4 Hz). 6.92-7.03 
(5H, m). 7. 24-7. 28 (IH. m), 7.35 (2H, d, J = 8.6 Hz), 7.47 (2H, d, J = 
8.6 Hz). 

IR (ATR) cr': 3079. 1583, 1509. 1492. 1477. 1423. 1394. 1317. 1276. 
1251, 1216. 1176, 1145, 1081. 1012. 
mp: 131-132 "C. 
MS m/z: 425 (M*). 

Anal, calcd for Ci.H.jCIFjGjS: C, 59.37: H. 3.80: CI. 8.34; F. 13.41: S, 
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7.55. Found: C, 59.41; H. 3.85: CI. 8.64: F. 13.33: S. 7.67. 

3 10: 2- [3- (4 --^ □□7xziJt/) -1- (4-;^PP7xi:>'U 



(89.3 I. 0.661 mmol) ^8S<b^<^ (103 mg, 0.233 mmol. 11%) 

'H-NMR (400 MHz, CDCIj) 6 : 2.35-2. 50 (2H, in), 2. 62-2. 77 (2H, m), 4.42- 
4.43 (IH, m), 6.84 (IH. td, J = 9.0. 4.4 Hz), 6.97 (2H. d, J = 8. 6 Hz), 
6.96-7. 04 (IH. m), 7.22 (2H, d, J = 8.6 Hz). 7.23-7.28 (IH. m), 7.36 (2H, 
d, J = 8.6 Hz). 7.48 (2H. d, J = 8.6 Hz). 

IR (ATR) CD-': 3079. 2931, 1581, 1492, 1475. 1461, 1425, 1394, 1317. 
1274. 1214, 1178. 1139. 1083, 1012. 
mp: 124-126 "C. 
MS m/z : 441 (MHH). 

Anal, calcd for C^.H.jCljFAS: C. 57.15; H, 3.65; CI, 16.07; F. 8.61; S. 
7.27. Found: C, 56.96: H, 3.68: CI, 16.28: F, 8.78; S, 7.44. 

3 11: 2- [3- (4-yD^7x~;i/) -1- ( 4 - :^ D □ 7 x:^;i/ 

x;i/zi^nju) •/□bfju] -1. 4-i^y)\^^a^>if> 
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mmm3 0 4 tmm<D:^mzi:0. 2- (4-yp^7x-;i') x^y-ji. 

(89. 7 1, 0.661 mmol) ^fflV^ ^lEffc-a*^ (97 mg, 0.200 mmol. 61X) ^Sfe 

'H-NMR (400 MHz, CDCI3) 6: 2.34-2.49 (2H, m). 2.58-2.76 (2H, m). 4.42- 
4.45 (IH. m), 6.84 (IH, td. J = 9.0. 4.3 Hz), 6.92 (2H. d. J = 8. 1 Hz), 
6.98-7.04 (IH. m), 7.26 (IH. ddd. J = 8.3. 5.5. 3.4 Hz). 7.36 (2H. d. J 
= 8.3 Hz). 7.38 (2H, d, J = 8. 1 Hz). 7.48 (2H. d. J = 8.3 Hz). 
IR (ATR) cr': 3081, 2927, 1573, 1486, 1459, 1425, 1396, 1317, 1272. 
1247. 1216, 1178, 1139. 1083, 1010. 
mp: 122-124 t:. 
MS m/z: 486 (MHH). 

FAB-MS: 485.9728 (Calcd for Cj.H.jClBrFjOjS: 485.9690). 

3 12: 2 - [1- (4-'^unyjL-}U7.)\/Ti^=.)V) -4-yx.=L)V^ 

-1. 4 ->^7;i/^p^>-tf> 




<3 

CI 

mmmso 4t^U(D:^m{zJ:o. 3-7x-;i/-i-:fDAV-;i/ (90.0 i, 

0.661 mmol) $rffl^^, ^la^b'&tl (106 mg. 0.251 mmol. 76X) ^B^B^tL 
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'H-NMR (400 MHz. CDCIj) 6: 1.50-1.65 (2H. m). 2.06-2.16 (IH. m). 2.40- 
2.49 (IH, m), 2.53-2.69 (2H, m), 4.52 (IH, dd, J = 11.4, 3.1 Hz), 6.83 
(IH, td. J = 9.0. 4.5 Hz). 6.94-7.00 (IH. m), 7.05-7. 26 (6H. m). 7.37 
(2H, d. J = 8.6 Hz). 7.52 (2H, d. J = 8.6 Hz). 

IR (ATR) cr': 3070. 2956, 2861, 1914, 1583, 1488, 1461, 1423, 1392, 
1319. 1278. 1249. 1207. 1174. 1143. 1081. 1012. 
up: 107-108 "C. 

MS m/z: 421 (MHH). 

FAB-MS: 421.0834 (Calcd for CAClFjOjS: 421.0841). 

HM^J 3 13: 2 - [1- (4 -^□□7x-;U7.Jl/:!^n>'l/) -5-7x:^;P^ 



mmms 0 4 tmmoijmzj;:K). 4-7x-;p- i -^^^y-ju (102 1, 

0.661 mmol) t:^^^ ^IB^b^tl (107 mg, 0.246 Bmol, 75!i;) ^&^1^^tL 

'H-NMR (400 MHz, CDCI3) 6: 1.26 (2H, q, J = 7.6 Hz), 1.57-1.67 (2H. m), 
2.06-2.16 (IH, m), 2.40-2.62 (3H, m), 4.49 (IH, dd. J = 12.0, 3.3 Hz), 
6.81 (IH. td, J = 9.0. 4.5 Hz), 6.94-7.00 (IH, m), 7.08-7.26 (6H, m), 
7.37 (2H, d, J = 8.3 Hz), 7.52 (2H, d, J = 8. 3 Hz). 

IR (ATR) cm-': 2942, 2856. 1583. 1494.- 1475. 1463, 1427, 1394, 1324, 
1276, 1240. 1211.1182. 1151. 1083. 1049. 1014. 
mp: 88-90 t:. 
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MS m/z: 435 (MHH). 

Anal, calcd for CzjHj.CIFjOjS: C, 63.52; H, 4.87; CI, 8.15; F. 8.74; S, 
7.37. Found: C, 63.32; H, 4.74: CI, 8.19; F, 8.93; S. 7.65. 

MMM 3 14: 2- [1- (4-^DP7x-;i/X;i/?i^n;i/) -2- (4-7Ji/ 



0 4 t.nu(Di5mz^y) . A-7)v^uK>iy)V7)vzi-)v (71.2 1, 

0.661 mmol) SrfflV^, lilB^k'&tl (118 mg. 0.287 mmol. 87!i;) ^^^l^^tl, 

'H-NMR (400 MHz, CDClj) d: 3.29 (IH, dd, J = 14.0, 12.0 Hz). 3.81 (IH, 
dd, J = 14.0. 3.7 Hz). 4.75 (IH, dd, J = 12.0, 3.7 Hz), 6.70 (IH, td, J 
= 9.0, 4.5 Hz), 6.84-7.00 (6H. m), 7.38 (2H. d. I = 8.6 Hz), 7.56 (2H. d, 
J = 8.6 Hz). 

IR (ATR) cm-': 3079, 2964, 1600, 1573. 1511, 1492, 1427. 1392. 1307, 
1278, 1220, 1172. 1143. 1081, 1010. 
Dip: 151-153 "C. 
MS m/z: 411 (MHH). 

Anal, calcd for CjoHuClFjOjS: C. 58.47; H. 3.43; CI. 8.63; F. 13.87: S, 
7.80. Found: C, 58. 27; H, 3.39; CI, 8.80; F. 13.80; S. 8.00. 

3 15: 2- [1- (.A-^uuy 3u:z.)V7.)V-^-)V) -3-->^a^> 
^)Vy°u\d.)V] -1. 4-v7JU^a^>-tf> 
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CI 



^mmso 4tmm(D:ijmz^K}. 2-v^D^>i$'>x^y-ji. (81.9 1. 

0.661 minol) ^m^\ ^fB<b^#3 (79 mg, 0.186 mmol, 60!i;) ^M^^^^tL 

'H-NMR (400 MHz. CDCI3) 6: 0.94-1.07 (4H, m). 1.09-1.18 (IH, m), 1.23- 
1.33 (IH, m). 1.45-1.59 (3H, m), 1.67-1.79 (2H, m). 2.03-2.14 (IH, m), 
2.41-2.50 (IH. n). 4.49 (IH, dd. J = 12.2. 2.9 Hz). 6.82 (IH. td. J = 
9.0. 4.4 Hz). 6.94-7.00 (IH, m). 7. 22-7. 26 (IH. m). 7.37 (2H, d. J = 8.8 
Hz). 7.52 (2H, d. J = 8.8 Hz). 

IR (ATR) cm-': 2952. 2852. 1583. 1494, 1475. 1427. 1396, 1313. 1278. 

1214. 1176. 1147. 1081. 1014. 

mp: 93-94 r. 

MS m/z: 399 (MHH). 

FAB-MS: 399.1004 (Calcd for CjoHjiClFjGjS: 399.0997). 

3 16: 2- [1- (4 -:^Da7x:i;U7.;U;|^:i;i/) -3-->^p^^ 

0-5=0 
CI 
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0.661 Dimol) ^fflVi. ^mt"^^ (86 mg, 0.208 mmo I, CSX) ^B^fH^tLX 

'H-NMR (400 MHz. CDCIj) 6: 0.75-0.89 (2H, m), 0.97-1. 25 (6H. m), 1.61- 

I. 68 (5H, m), 2.01-2.12 (IH. m). 2.42-2.50 (IH. m). 4.46 (IH. dd. J = 

II. 5. 2.9 Hz). 6.82 (IH, td. J = 9.3. 4.4 Hz). 6.94-7.00 (IH, m), 7.20- 
7.26 (IH. m), 7.37 (2H, d, J = 8. 1 Hz), 7.52 (2H. d. J = 8. 1 Hz). 

IR (ATR) cr': 2925. 2842. 1581, 1496. 1450. 1423, 1392. 1315, 1276, 

1238, 1176, 1149, 1085, 1010. 

mp: 82-83 "C. 

MS m/z: 413 (M'+H). 

Anal, calcd for CjjHjjClFjOjS: C, 61.08: H, 5.61: CI, 8.59; F, 9.20: S, 
7.77. Found: C, 60.80: H, 5.58: CI, 8.79; F, 9.45: S, 7.92. 



^SS^J 3 17: 2- [1- (4-t^DP7xZ:;i^;^;U7lN-;U) -4—>^a^=^ 




(103 I, 0.861 mmol) Srfflli. ^IB^b'&tl (96 mg, 0.224 ininol. 688;) ^rSfe 

'H-NMR (400 MHz. CDClj) 6: 0.72-1.73 (15H, m). 2.01-2.12 (IH, m). 2.33- 

2.41 (IH. m), 4.51 (IH, d. J = 9.0 Hz). 6.80-6. 86 (IH. m), 6.94-7.00 (IH. 
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m), 7. 22-7.26 (IH, m), 7.38 (2H, d, J = 7. 8 Hz). 7.53 (2H, d, J = 7.8 
Hz). 

IR (ATR) cm"': 2919. 2852. 1583. 1496. 1488. 1475, 1425, 1394, 1317, 

1274. 1236. 1207. 1149. 1081. 1012. 

mp: 47-49 "C. 

MS m/z: 427 (M*+H). 

FAB-MS: 427.1342 (Calcd for C„Hj6ClFj0jS: 427.1310). 

HM^ii 3 18: 2- [3- (4-^Pn7xr:;i/;^;i/7ls-Jl/) -3- (2. 5- 



^mm 0 Atnmo:^mziiK). 2- (2-t h*P=^^vx^;i/) hr'j>?> 

(74.5 1, 0.661 mmol) ^^V^, ^IB^b^tl (74 mg, 0.181 mmol, 55J1) SrSfe 

'H-NMR (400 MHz, CDClj) 6: 2.49-2.58 (IH, m), 2.68-2.93 (3H, m), 4.60 
(IH, dd. J = 10.9, 3.3 Hz). 6.84 (IH, td. J = 8.9, 4.5 Hz), 6.95-7.00 
(IH, m), 7.03 (IH, d. J = 7.6 Hz). 7.11 (IH. dd, J = 6.9. 5.1 Hz). 7.29- 
7.38 (IH, m), 7.39 (2H, d, J = 8. 6 Hz). 7.54 (2H, d. J = 8.6 Hz) 7.51- 
7.58 (IH, m), 8.48 (IH. d. J = 3.9 Hz). 

IR (ATR) cr': 3075, 1585. 1569. 1496. 1473. 1425. 1394. 1311. 1278. 
1205. 1145, 1081, 1012. 
mp: 129-131 V.. 
MS m/z: 408 (M»+H). 

FAB-MS: 408.0649 (Calcd for C.pHuClF^NO^S: 408.0637). 




CI 
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Anal, calcd for CjoH.eClFjNOjS: C, 58.90; H. 3.95: CI, 8.69: F, 9.32: N, 
3.42: S, 7.86. Found: C, 58.57: H, 3.87: CI. 8.90; F. 9.34: N. 3.53: S, 
7.96. 

USS^J 3 19: 5- [3- (4-^ua7x.:=.)\/X}i^^=^)V) -3- (2. 5- 
Jl^uy j^zlM zfni^jv] 3-5"7v^-;^ 




CI 



=J-r^J—)V (78.9 1. 0.661 mmol) ^IBVi. ^IB^b^tl (87 mg. 0.203 mmol, 

62X) ^m^^wt\^x%tz. 

'H-NMR (400 MHz, CDCl,) (5: 2.21 (3H, s), 2.36-2.47 (IH, m), 2.70-2.87 
(3H. m), 4.49 (IH. dd, J = 10.9, 2.6 Hz), 6.86 (IH, td. J = 9. 1, 4.4 Hz), 
6.99-7.05 (IH, n), 7.24-7.28 (IH. m), 7.39 (2H, d, J = 8.8 Hz). 7.51 (2H, 
d, J = 8.8 Hz) 8.57 (IH. s). 

IR (ATR) cr': 3085, 2933, 1583, 1571, 1494, 1477, 1405. 1315, 1278, 
1220, 1147, 1083. 1012. 
mp: 183-184 "C. 
MS m/z: 428 (MHH). 

FAB-MS: 428.0355 (Calcd for C.sH.jClFjNOiSi: 428.0357). 



3 2 0: 1 - [3- {A-^uuyjL~)V7.)Vt^:i)V) -3- (2. 5 
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CI 



mmms 0 4tmm<Dijmz^io. i-bi^*)-y>x^y-)i (87.3 i. 0.661 

iiiol) ^ffi^i, m^it-^m (32 mg, 0.0773 mmo I, 23X) ^Bf^B^tVXmc. 
'H-NMR (400 MHz, CDCI,) 6: 1.34-1.40 (2H. m), 1.44-1.49 (4H. m), 2.09- 
2.34 (7H. m), 2.59-2.67 (IH, m). 4.76-4.79 (IH, m). 6.83 (IH, td, J = 
9.0. 4.3 Hz). 6. 94-7.00 (IH, i). 7.23 (IH, ddd, J = 8.9. 5.8, 3.7 Hz). 
7.39 (2H. d. J = 8.8 Hz). 7.55 (2H. d, J = 8.8 Hz). 

IR (ATR) cr': 2942, 2800. 2761, 1579, 1492. 1427, 1396, 1355. 1309, 
1284, 1243. 1189, 1118, 1085, 1014. 
mp: 106-107 "C. 

MS m/z: 414 (MHH). 

FAB-MS: 414.1118 (Calcd for CjjHjjClFjNOjS: 414.1106). 

Anal, calcd for C2oHi,ClF,NOjS: C, 58.04; H, 5.36; CI. 8.57; F. 9.18: N. 

3.38; S, 7.75. Found: C, 57.76; H. 5.34; CI. 8.79; F. 9.44; N. 3.39; S. 

7.89. 

3 2 1: 2- [3- (4-^na7x-;i/x;i/^^;i/) -3- (2, 5- 




CI 
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-:iL^y-JV (103 1. 0.661 mmol) Srfflf'^. ^Bit'^<\^ (72 mg. 0.162 mmol, 

49X) ^Bm^tLxmz. 

•H-NMR (400 MHz, CDCI3) 5: 0.70 (3H, s), 1.12 (3H, s). 1.53-1. 58 (2H, 

m), 2.15-2.25 (IH. m). 2. 55-2. 65 (IH, m). 3.35 (2H, d, J = 10.7 Hz), 

3.55 (2H, d. J = 10.7 Hz). 4.39 (IH. t. J = 4.4 Hz), 4.64 (IH, dd. I = 

11.2. 3.4 Hz), 6.83 (IH, td. J = 8.9, 4. 6 Hz). 6.94-7.00 (IH, m). 7.21- 

7.26 (IH, m). 7.38 (2H, d, J = 8.6 Hz). 7.55 (2H, d. J = 8.6 Hz). 

IR (ATR) cr': 2958, 2842. 1583, 1498. 1467. 1396. 1317. 1278. 1214, 

1147,1130, 1081. 1041. 1012. 

mp: 69-71 "C. 

MS m/z: 445 (MHH). 

FAB-MS: 445.1031 (Calcd for C2,Hj4ClF204S: 445.1052). 

Anal, calcd for Cj.HjjClFAS: C. 56.69; H. 5.21; CI. 7.97; F. 8.54: S. 

7.21. Found: C. 56. 29; H, 5.16: CI. 8.09: F, 8.73: S, 7.43. 

^mm 3 2 2: 2 - [1- (4-'i7nnyji-)\^X)lTi^:i)l) -1. 
4--:^7;i/^p^>-tf> 



mmms 0 4 twim<D:^wz^Kt. i-^>^y-)\^ (71.8 1. o.eei moioo 

^IB'fb'&tl (88 mg, 0. 236 mmol, 72Si;) t:BM^MtLXnft> 
'H-NMR (400 MHz, CDCI,) 6: 0.83-0.45 (2H, m). 1.18-1.31 (7H, m), 2.03- 
2.12 (IH. m). 2.37-2.46 (IH. m), 4.50 (IH, dd. J = 11.4. 3.3 Hz). 6.82 




CI 



422 



wo 03/055850 



PCT/JP02/13792 



(IH, td, J = 9.0, 4.5 Hz). 6.95-7.00 (IH. m), 7. 22-7.26 (IH, m), 7.37 
(2H, d, J = 8.6 Hz), 7.52 (2H. d, J = 8. 6 Hz). 

IR (ATR) cm-': 2946, 2923, 2867, 1585, 1494, 1477, 1425, 1396, 1317, 
1278, 1247,1211, 1176. 1149, 1081, 1014. 

mp: 68-69 "C. 

MS m/z: 373 (MHH). 

Anal, calcd for C,gH„ClF,0,S: C, 57.98: H. 5.14; CI. 9.51: F. 10.19; S. 
8.60. Found: C. 57.71; H, 5.14; CI, 9.65; F, 10.31; S. 8.73. • 

Mi&M 3 2 3: 2- [1- (4-^P07xz:jl^x;U^::i;U) -1. 
4-v7;i/:ta^>-tf> 



mmms 0 ^tm(Dl5m\Z^r)^ l-^^^lJ-y-;U (82.2 1, O.66I mmoO 

^m^\ mtiit^^ (69 mg. 0.178 mmol. 54Si;) ^B^n^tVXntzo 

'H-NMR (400 MHz. CDCI3) 6: 0.84 (3H, 1. J = 7.0 Hz). 1.17-1.31 (8H, m), 

2.03-2.13 (IH, m), 2.38-2.46 (IH. m). 4.50 (IH. dd, I = 11.1. 3.0 Hz), 

6.81 (IH, td. J = 9.0, 4.5 Hz). 6.94-7.00 (IH. ni). 7.23 (IH, ddd, J = 

8.6, 5.3, 3.1 Hz), 7.37 (2H, d. J = 8.6 Hz), 7.52 (2H. d, J = 8.6 Hz). 

IR (ATR) CDJ-': 2962, 2925. 2856. 1583, 1492, 1477, 1425, 1394, 1315, 

1276, 1243, 1214, 1174, 1149. 1081, 1012. 

Bp: 77-78 "C. 

MS m/z: 387 (MHH). 

Anal, calcd for C.jHj.ClFAS: ,C. 58.98: H. 5.47: CI. 9.16; F, 9.82; S, 
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8.29. Found: C. 58.82; H. 5.54; CI, 9.31; F. 9.86; S. 8.44. 

3 2 4: 2- [1- (4 - ^ uay ji:^JV7.}i'^zL)V) ^t^^JV] -1. 



^mmso 4tmU(Dismz^o, (93.5 1, o.eei mo\)^ 

fflVi, ^IB^b'&i^ (107 mg. 0.267 nmol, 81!i;) ^B^B^tLXntzo 

'H-NMR (400 MHz, CDClj) 5: 0.85 (3H. t, J = 7.0 Hz), 1.15-1.27 (lOH, ni), 

2.03-2.12 (IH, m). 2.38-2.46 (IH, m). 4.50 (IH. dd, J = 11.5. 2.7 Hz). 

6.82 (IH. td, J = 9.0. 4.6 Hz), 6.94-7.00 (IH, m), 7.24 (IH. ddd, J = 

8.7. 5.3. 3.1 Hz), 7.38 (2H, d. J = 8.6 Hz), 7.53 (2H. d, J = 8.6 Hz). 

IR (ATR) cm-': 2925, 2859. 1583. 1496. 1475, 1469, 1425, 1394, 1322, 

1274, 1241. 1205. 1147, 1081. 1012. 

mp: 47-48 "C. 

MS m/z: 401 (MHH). 

Anal, calcd for CjoHajClFAS: C, 59.92; H, 5.78; CI, 8.84; F, 9.48; S, 
8.00. Found: C. 59.63; H, 5.61; CI, 8.96; F. 9.59; S, 8.17. 

3 2 5: 2 - [1- (4-^Pa7xr:;i/;^Jl/:l^rjl/) -S-^^Jl^^^ 




CI 




CI 
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0.661 miDoD^ffl^^ ^te-fb-^^ (122 mg, 0.315 mmol, %%) ^B^i^tlyX 

mtz. 

'H-NMR (400 MHz. CDClj) 6 : 0.78 (3H, d, J = 6. 6 Hz), 0. 81 (3H, d, J = 
6.6 Hz), 1.14-1.25 (4H, m). 1.41-1.52 (IH, m). 2,02-2.12 (IH, m), 2.35- 
2.41 (IH, m). 4.51 (IH. dd. J = 11.6. 2.6 Hz), 6.83 (IH. td, J = 9.0. 
4.4 Hz), 6.95-7.00 (IH, m). 7.24 (IH, ddd. J = 8.9. 5.6. 3.2 Hz). 7.38 
(2H. d, J = 8.6 Hz), 7.53 (2H. d, J = 8.6 Hz). 

IR (ATR) cm-': 2962. 2925. 2898. 2861. 1583, 1492, 1465. 1427. 1394. 

1315. 1278, 1247, 1211, 1176, 1147, 1081. 1014. 

mp: 79-80 "C. 

MS m/z: 387 (MHH). 

Anal, calcd for C.gHj.ClFAS: C. 58.98; H, 5.47; CI, 9.16; F, 9.82; S, 
8.29. Found: C. 58.92; H, 5.42; CI. 9.28; F, 10.00; S, 8.45. 



3 2 6: 2- [1- (4 -^^ □ P7x:i;i/X;i/4^^>)U) - 4 



o=s=o 



CI 

-;u) ;^ji'jf^-;i/^5^>>u3 -i. 4 -z^y (200 mg, 0.660 

mmol), 3-:A'^)i^- l-^>^ (180 1. 1.32 mmol), -yj / :^^U> 

h 'J -n -7*5';i^4^X7}v7> (163 I. 1.32 mmol) ^rffll^, ^IB'fb'&tl (217 
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ing, 0.561 mmol, SSX) ^^^B^tbXmc. 

'H-NMR (400 MHz. CDCIj) 6: 0.77-0.85 (6H, m). 1.07-1.15 (2H, in). 1.21- 

1.33 (3H. m). 1.98-2.15 (IH. m), 2.39-2.52 (IH, m). 4.44-4.49 (IH, m), 

6.82 (IH. td. J = 8.9, 4.1 Hz), 6.94-7.00 (IH, m), 7.23-7.26 (IH. m). 

7.38 (2H, d. J = 8.3 Hz), 7.53 (2H. d. J = 8.3 Hz). 

IR (ATR) cr': 2960. 2919, 2873, 1583, 1496. 1473. 1461. 1425. 1394. 

1319. 1278. 1216, 1153. 1083, 1012. 

mp: 56-58 "C. 

MS m/z: 387 (M*+H). 

Anal, calcd for C.gHjiClFAS: C. 58.98: H. 5.47; CI, 9.16; F. 9.82: S. 
8.29. Found: C, 58. 87; H, 5.55; CI. 9.12; F, 9.93; S. 8.42. 

##^fi|4 5 : 5-v>^P^;t^;U-2- (2. 5 --Jy )U^U^>V'<)V) H'J 

v> (it^^A) Rt/s 2 - (2. 5 ->^7;p^p^>v-r 
;u) bruv> iit^m) 



Br 




1 5Tt#^>nAc2 - [ (2. 5 -i/7;U:tP7xr:jl/) + 
;U] - 5-pt5";Utf'J v> (7.50 g. 31.9 mmDOmmt^M (100 ml) mU^Z, 

iammmy. N-yo^x^v>-r5 h(i7.o g, n.i mo\)ikzsmmm(D2, 
2' -7V\dx (2-p^^jU7'Dhfpf- hij;i/) ^impixmwLtz, 2 4mmm 
mLrMzmiEitX'}%n. ^cfziZ^^^mLtc. c:ns5^:tra:^hU'^A7K 
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(3.91 g. 31%):RafgllB<b^#lB (3.34 g, 34X) bT#fc. 

'H-NMR (400 MHz, CDCl,) 5: 6.70 (IH, s), 7.12 (IH. m). 7.24 (IH, m). 

7.39 (IH, m), 8.12 (IH. d. J=8.4Hz), 8.19 (IH. dd. J=2.0, 8.4Hz), 8.77 
(IH, d, J=2.0Hz). 

IR (ATR) cm-': 1676, 1487, 1421, 1311, 1193, 827. 

MS m/z: 392 (MHH). 

'H-NMR (400 MHz, CDClj) 6: 4.52 (2H, s), 7.12 (IH, m), 7.21 (IH.-m), 

7.39 (IH, m), 7.94 (IH. dd. J=2.0, 8.0Hz), 8.08 (IH, d, J=8.0Hz). 8.67 
(IH, d, J=2.0Hz). 
MS m/z: 313 (M*+H). 

##^J 4 6 : re- (2. 5-v7;U:ta7x::i;U;^JU4^::i;U) brUi^>-3- 




##^J1 5T1#e.nit2- [ (2, 5-v7;i':tD7xn;l/) -t:HP^->;<5^ 
)V\ - 5-pC5';Pfcr'J>^>(2.64 g, 11.2 mmol)<^EliS^b^^ (60 ml) UWiZ. 
iPfijiaSET. N-::/P^Xi7v'>-i' = K(6.0 g, 33.6 mmoD&rXMliMO 2 , 

2' -ryh'X (2-^5";i/7°akr^- hU;U) <&*PATWLfco TR^FBljlSii 
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:hhU'^A(4.59 g, 56 mmol) ^mXXl OX:X'l immmWl^tz. i^^^. B 

'H-NMR (400 MHz, CDCIj) 6 : 2.12 (3H, s), 5.19 (2H, s), 7.10 (IH. m), 
7.19 (IH, m). 7.37 (IH, s). 7.88 (IH, dd. J=2.4. 8,0Hz). 8.07 (IH, d, 
1=8. OHz). 8.62 (IH. d. J=2.4Hz). 
IR (ATR) cm-': 1739, 1678, 1489. 1222, 821. 

MS m/z: 292 (M*+H). 

327: 2- [ (4-^PP7xZi;|/^;f) - (2. 5-v7>IU^P7x 
ZDl) -5 - [ (4-^PP7x-;U5^^) hrUv> 



ymitt^'ymi-h^J^A (33 mg. O.SSmmol) (DX.^y-)V (15 ml) 
7 8t:«iPL, mWbmiib^.^\Z [6- (2. 5-v7JU:tP7xn;l.;^;i. 
tf'J>'>-3 -'fjU] p^^;i'=7il^-h (510 mg. 1.75 mmol) (DX^ 

(10 ml) ^JP^fco 3 O^^r^^JIfliLTt^lC. i^{l::7>tx-:7A7K^ 

m^mpLTMu^xmmLfzo z.n^m^j^^ji^ (loo mo TisaiL, m^tK 
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ni&^mt>^^U> (30 ml) Mc}^TlCh'JX5^;U75> (270 , 

^^>7.)\^t^:^)i'=^n<) ]^ (270 ^ta^fco zn^^^-v 3 umBi^v 
tzo 7i<.^m^fzWz.mwtJi^)i' (60 ml) TiaaiL, mm^ii^t^^-kMy^-cm 
f^Ltz, mTKmn-^^^'y'y^r^i^LrzWz, mm^msTmrnbtzo 

::©^M^N. N-v/^^Jl'jJ^JUATS H (25 ml) izmML. A-i7an^> 
-tf>5^:t-;K751 mg, 5.3 mmol) t^Mi^^J^y^ (718 mg. 5.2minol) S:^^ 

X-T-;P (80 ml) ^liQX. e:n^7K<i:«SfP:feiS7KTi$feofCo wai$i9iti?-7^ 

+lJ-> : g^i?X5";i'=10:l) {C#L, ISm^iKl (237 mg. 27!i;) ^B^mWtL 

'H-NMR (400 MHz, CDCI3) 6: 3.99 (2H, s), 5.81 (IH, s). 6.90 (2H. m). 
7.15 (2H, d. J=8.8Hz). 7.16 (2H. d, J=8.8Hz), 7.19 (4H, d, J=8.8Hz). 

7.20 (IH, d, J=7.6Hz), 7.38(1H, m). 7.49 (IH, dd. J=2.0. 7.6Hz), 8.38 
OH, br). 

IR (ATR) cm-': 1473. 1385. 1092, 1010, 814. 
mp: 87-88 t:. 

HM^y 3 2 8: 2- [ (4-;^pa7xx;i/x;i/AtNx;i/) - (2. s-z^y)V:i- 
P7xx;i/) -5 - C (4-^^aa7xx;i^7>;U4^x;i/) ^5^;i/] tf'J 
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2- [ (4-/7P07xzi;i/5^:t) - (2, 5 -'^7 Jltny x.ziM 

-5- [ (4 -^□□7x-;U5^:t) P^^^H tf'JxXTSmg, 0. 15 ininolXD;^ 

^y-jv (6.0 ml) ii^fc. -b^ »J:/x>i^7^7>t-'^Alzg7Kfntj (30 mg) 

^unA, 3 0%3§i?«^7K (3 ml) ^iu^x. 2 2mmmwi^rco Kj^mizm 

y^-m MeOH/CHCl3)TililSbT^IB^b^tl (70 mg. %2%)^m%^^^tLT 

'H-NMR (400 MHz, CDCI3) 6: 4.29 (2H. s). 5.91 (IH, s), 6.90-7.08 (2H, 

m). 7.39 (2H. dd, J=1.6. 6.8 Hz). -7.45 (2H. dd, 1=1.6. 6.8 Hz), 7.51 (2H. 

d. J=8.8 Hz), 7.55 (2H, d, J=8.8 Hz), 7.60 (IH, d, J=8.0 Hz), 7.65 (IH. 

dd, J=2.4, 8.0 Hz). 7.91 (IH, m). 8.23 (IH, s). 

IR (ATR) cm-': 1495. 1322. 1149, 1087, 615. 

fflp: 186-187 

MS m/z: 568 (MHH). 

Anal, calcd for CjsHnCUFjNO^Sj: C, 52. 828!: H, 3.01!!!: N, 2.46X: S. 11.28X: 
CI, 12.47%; F, 6.68!l!. Found: C. 52.88%: H, 3. 10%: N. 2.63%: S. 11.38%; 
CI. 12.40%; F, 6.83%. 

##^J 4 7 : 2- [ (2, 5 -v^7;i/:ta7xn;U) -iil^U^z/;^^)]^] -5 
- (1. 3->^:t4^V7>-2— f;U) lf'Jv> 



##0ij4 5-c#e>nfc5->^:/Dt>t5^;u-2- (2, 5-v7;i'*P'<>*/-r 

)l) \f:^)i/y ({b'&tiA) (3.91. g. 10 mmoD^eU v>^?S(60 inl)l3X5"U> 
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7^':7m:}-hU':7A(190 mg, 5 mmol) ^>K?^TjtJD;iT, ^ia»'T 1 B^rB^iti^bfc. 

p-7h^^7^- i^^-^y : MX5^;U=5 : 1 - 1 : 1) "CfflSiLTTC^k 
^!^(1.52 g. 52 !i;)^tft^i^®<!:bT#rc. 

'H-NMR (400 MHz, CDCl,) 6: 4.0-4.2 (4H, m), 5.84 (IH. s), 6.10 (IH, s), 
6.91 (IH, m). 6.99 (IH, m). 7.09 (IH. in), 7.26 (IH. d. J=8.0Hz). 7.76 
(IH. dd, 1=2.0, 8.0Hz). 8.64 (IH. d. J=2.0Hz). 
IR (ATR) cr': 1489. 1086. 1026. 818, 715. 

MS m/z: 294 (MHH). 

3 2 9: 2- [ (4-^Pa7x:i;i/5^:t) - (2. 5-z^y)U^uyj: 
i^^M - 5- (1. \i^)i>y 



g^Uffl^T, 2- [ (2. 5 -i>*7;U:tP7xrj|/) -\LY-U^y - 
5- (1. 3 - v:t=\ry ^ >- 2 -<;i/) t'Uv> (1.52 g, 5.2 ininol)©:^^!:: 
^5^U>l^i^(30 mOJCTkJ^TtC KUX5^;U7S>(1.08 ml. 7.8in)noi). /iS'^ 
X;l//}^XJU=^D'J K(0.52 ml. 6.8 mmol) <£JnAT^taT 3 BtrBmi^bi^c, fiS 
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e.Zmmol), ^mtlVOA(\.Qi g. 7.8 ininol)^JlPAT60"C-C3B#rigffiJ$bfc. 

(1.56 g. 71 %)^m^i^^^t\^Tnrzo 

'H-NMR (400 MHz, CDCI3) 6: 4.0-4.15 (4H. m). 5.84 (IH. s), 5.92 (IH. s), 
6.85-6. 96 (2H, m), 7.19 (2H. d, J=8.8Hz), 7.25 (2H. d. 1=8. 8Hz), 7.43 
(IH, d, J=8.0Hz), 7.43 (IH, m). 7.77 (IH, dd, J=2.0. 8.0Hz). 8.70 (IH, d. 
J=2.0Hz). 

}R (ATR) cm-': 1489, 1475, 1091. 814. 

mp: 70-73 "C. 

MS m/z: 420 (M*+H). 

llJS^y 3 3 0: 2- [ (4-:^PP7xnjl/XJW7}NX;U) - (2. 5->?7;i/^ 
qyjLZDV) - 5- (1. 3-v^:j-^V^>-2— f;U) bf'Jv^ 



2- [ (4-:;7DP7x-;U^:t) - (2, 5 ->?7;U:tD7x-;U) ^^5";!/] 
-5- (1. 3-v;t=^^V7>-2--r;i/) t°Uv> (1.54 g, 3.67mmol)(D/ 
(30 ml) mt^iz, -b^'J7'x>^A7>t-'^AIZ37K?D^ (150 mg) 
^rJPA. 3 0 %jMm<k7Km7k (15 ml) e*P^T, 2 4^rBmJ$Lfc, f^i^X^ 
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{c, m^tix^y-Jit^'^m^itLx. mtat^m (1.22 g. m)^m^n^^ 

'H-NMR (400 MHz, CDCI3) 6 : 4.02-4.10 (4H. m). 5.85 (IH, s). 5.97 (IH, 
s). 6.91 (IH, m). 6.96 (IH, m), 7.38 (2H. d, 1=8. 4Hz). 7.53 (2H. d. 
J=8.4Hz). 7.63 (IH, d. J=7.6Hz). 7.82 (IH. d. J=8.0Hz), 7.94 (IH, m), 
8.67 (IH, br-s). 

IR (ATR) cm-': 1488, 1319, 1232, 1149, 823. 
mp: 167-168 X:. 
MS m/z: 452 (MHH). 

FAB-MS: 452.0544 (Calcd for Cj,H„ClFiN04S: 452.0535). 

MWi 3 3 1: 2- [ (4-i;nnyji:z)\^7.)\^^z.)V) - (2. 5-i^y)\^^ 
□ 7x^;U) -5- (bKP^v^^;!/) tfUv^> 



2- [ (4-i5'pp7x-;ux;i/*j-;p) - (2, 5 ->?7;u^P7xn;i/) p< 

^^^U] -5 - (1, 3 -v:t^ry^>- 2 -'f;i') tr»Jv> (295 mg, 0.54 
mmoDcDl. 4 -i/^^-*)->mmm m\) iZ I M^^Bi^Q ml) SrJaAT^iST 1 

^S^X^y-;Kl0 inl)lc:^^bT^i^T7K^'fl:*c'^7^:^h 'J-^AdO mg, 
0.27 mmol)^JPATlfi#FBmj$bfc. tK&JOA, ^i'&l^^rWi^X^^jHCTtttb U 
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'H-NMR (400 MHz. CDClj) 6: 4.74 (2H, s). 5.94 (IH, s), 6.91 (IH, m), 
6.99 (IH, m), 7.38 (2H, d. 1=8. 4Hz), 7.53 (2H. d, J=8.4H2), 7.62 (IH. d, 
J=8.0Hz). 7.76 (IH. dd. J=2.0. 8.0Hz), 7.98 (IH. m). 8.58 (IH. d. 
J=2.0Hz). 

IR (ATR) cm-': 3410. 1489. 1321, 1240. 1147. 1012. 818. 

mp: 151-152 

MS m/z: 410 (M*+H). 

FAB-MS: 410.0444 (Calcd for C.gH.sClFiNOsS: 410.0429). 

rni^m 3 3 2: 3- [6- [ (4-^ □P7x::i;U;^;U^:i;U) - (2. 5-y 



0 




mMMS 3 0Xn^tirz2- [ (4-:i7DP7x-;i/;^;P3jN-;i/) - (2. 5- 
>'7>»U:tD7x-;i') -5- (1. 3 -i^t^'J y>- 2 )V) tfU 

v> (212 mg. 0.47 mmoDcD 1, 4 - -:/:t^1t>^^(l0 ml) fCl ^^*ii?(l0 

^it^xN^k KD77XI5 inl)C^ii||LTg^#H^T» h'J7x-;P^7> 
;ix7-'Jx>il^^^>'Kl88 mg. 0.56 mmol) ^iP^T 1 immmt^Ltco RJt^ 

mm^miETmmLxnm^mrco cn<&i^'j;^^>^p-7h^'^7^-(^+ 
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'H-NMR (400 MHz, CDCI3) 6: 3.80 (3H, s), 5.94 (IH. s). 6.50 (IH, d, 

J=l 6.0Hz). 6.91 (IH, m). 6.99 (IH. m), 7.38 (2H. d, J=8.8Hz). 7.53 (2H, 

d, J=8.8Hz), 7.63 (IH. d. J=8.0Hz). 7.63 (IH. d. J=16.0Hz). 7.84 (IH. dd. 

J=2.0. 8.0Hz). 7.98 (IH, m), 8.70 (IH. d. J=2.0Hz). 

IR (ATR) cm-': 1710, 1496. 1389. 1327. 1149. 1084. 816. 760. 

mp: 145-146 "C. 

MS m/z: 464 (MHH). 

MMM 3 3 3: 3- [6- [ (4 - ^ P P 7 x ' - (2. 5-x 



3- [6- [ (4-^aP7x-;i'X;p5j^::i;i/) - (2. 5 -v7;P:tP7xn 
)l) ^^JU] t!U v>-3 7i7^J)Vmp^^)\^ (160 mg. 0.34 mmoD^X 

rx'2 mrmvKmwi'rzo RfK-m^^mvfcWz. m&rmmvrzo j^ss: 

<b-&tl(94 mg. 58 %)^n^Bt\^XmCo 

'H-NMR (400 MHz, CDCI3) 6: 2.63 (2H. t, J=7.6Hz), 2.95 (2H. I, J=7.6Hz), 
3.65 (3H. s). 5.89 (IH, s), 6.90 (IH, m), 6.97 (IH, m). 7.36 (2H. d. 
J=8.4Hz). 7.53 (2H, d, J=8.4Hz), 7.55 (2H, m), 8.00 (IH, m). 8.45 (IH, d. 
J=1.6Hz). 



0 
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IR (ATR) cr': 1731, 1489. 1319, 1225, 1147. 821. 
mp: 121-123 "C. 
MS i/z: 466 (MHH). 



mmm 334: 3- [6- [ (4-^PP7x:zjux>>i/4^:i;u) - (2. 5->^ 



0 




3- [6- C (4-:i7DD7x— - (2. 5 -i^7;U:tP7xn 
;U) tf U v>- 3 —fJU] :;^Pt!:t>m^5^;W (92 mg, 0.20minol)?£: 

5^K^tHP7^>(5 mOH^^^L, 7KMU5^'^A(23 mg, 0.5 mmoDOTK^ 
tK(3 nil)Srin;^T2l^rBmi^L/7t. ;KjSfiK{C10Xii®t7K^:f h U "^A^JnAfc^ 

^iy^AuMmvrMz. m&rmmi^xnm^mco :in^x^/-)v^y)^ 

^lt:bT^f2^k^i^(67 Dig. 75 %)^U^^tl'X%tCo 

'H-NMR (400 MHz. CDCl,) 6: 2.69 (2H, t, J=7.6Hz), 2.96 (2H, t, J=7.6Hz), 
5.92 (IH, s), 6.90 (IH. m). 6.98 (IH, m), 7.36 (2H. d, J=8.4Hz), 7.52 
(2H. d. J=8.4Hz). 7.56 (2H. m), 7.99 (IH, m), 8.47 (IH, d. J=2.4Hz). 
IR (ATR) cm-': 1704, 1489. 1309, 1216. 1149, 1081. 827. 
mp: 158-160 "C. 
MS m/z: 452 (M*+H). 

Anal, calcd for C,,H,jClF,N04S: C. 55.82X: H. 3.57X: N, 3.l0!i;; S. 7.10X; 
CI. 7.85S;; F, 8.418;. Found: C. 55. 70!);; H, 3.75!!;; N. 3. 19!«; S. 7.12!!;: CI. 
8.64S;; F. 8. IIX- 
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mmm 335: [6- [ (4-^:7dd7xz:;i^7,;u;K-;u) - (2. 5-i^y)U 



mMms 3 om^ntzZ- [ (4-'^nayx.zL)lx)l't^=L)V) - (2. 5- 
>^:7;i/;t-D7xr:;U) ^^5^;!/] -5- (1. 3-z^:^^Vy>-2--()V) tfU 
(602 mg. 1.3 nmol)© 1, 4 -i?:t+-y->^^(30 ml) ICl ^^ig^(30 

> :mmJL^)\^=b : 1) Ti|«MLT^I2^k'&i^(530 mg. m)^MVi^BtVX 

'H-NMR (400 MHz. CDCI3) 6: 6.01 (IH. s). 6.94 (IH, m), 7.01 (IH. m). 

7.40 (2H. d. J=8.4Hz). 7.54 (2H. d. J=8.4Hz). 7.81 (IH. d, J=8.4Hz). 

7.97 (IH, m). 8.20 (IH, dd. J=2.0, 8.4Hz). 9.05 (IH, d, J=2.0Hz). 10.12 
(IH, s). 

IR (ATR) cm-': 1708, 1489. 1376. 1322. 1 151, 1 1 17. 756. 

3 3 6: 2 - [ (4-:^PD7x:iJl^;^;U7^:ilJU) - (2. 5-i?y}l^^ 
Dyai=L)V) -5- (bf^Uv^>-l— f;i^/5";U) bf'Jv> 
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[6- [ (4-i7D07x-;i'X;i/jJ^-;U) - (2, 5-v7Jl':t0 7x-;i/) 
t!Uv>-3— r;i/] H (82 mg, 0. 2 mmoi) <h e^'J v> 

(40 ul, 0.4 iDinol)0!)il^kp^^l^>^?K(5 ml) lC^jfiTWK(23jti I. 0.4 mmol). 
hU7-feh+i/7K^^l:>^'>^-:M-'>)'i7A(85 mg. 0.4 mmol) ^JD^T, 3ll#PBHti* 
Lfc, gSlnfit7KS:inATSJ5&^f?ihtfc^t3. g^^x5";K80 inl)l?^«?bfc. 

l£TiilibTM&#;to cti^. '>U:*7yjU^PTh^57^-('\+lJ-> : 

93 X) 

'H-NMR (400 MHz, CDCI3) 5: 1.5-1.6 (6H, m), 2.3-2.4 (4H, m), 3.45 (2H. 
s). 5.91 (IH. s), 6.90 (IH, m). 6.98 (IH, m), 7.35 (2H, d, J=8.4Hz), 
7.52 (2H. d. 1=8. 4Hz). 7.53 OH, m). 7.7 (IH. br). 8.02 (IH. m). 8.49 

(IH, d, J=2.4Hz). 

IR (ATR) cm-': 1583. 1487, 1321, 1149. 827, 725. 
mp: 113-114 "C. 

MS m/z: 477 (M*+H). 

Anal, calcd for CjAsClFjNjOjS: C. 60.44S6: H. 4.86«: N. 5.87!i;; S. 6.72!i;; 
CI. 7.43X; F. 7.97X. Found: C. 59.878!: H, 4.81X: N, 5.83X: S. 6.87!!!: CI, 
7.55!i;; F, 8.02X. 

MMM 3 3 7: 4- [ [6- [ (4 - {7 aay x.:i)l7.)\^t^ZL)V) - (2. 5- 
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^mmS 3 Sm^nft [6- [ i4-^aayjL=.}[^7.)V-t^=L}U) - (2. 5 
-i^7JVtnyx.=.M tf U 3 --f ;P] tiJWWv'h]^ (82 mg. 

0.2 iDDiol)i:t;UJf:U>(35 mI, 0.4 mmol) 0*a<b^^l/>^SS(5 nDfC^iaT 
M(23ul. 0.4minol)> h U 7-fe h^xTKs^^b*'^?!?^- h U >:> A (85 mg, 0.4 

ffi<bLMIB<b^iKl(90 mg. 94 

'H-NMR (400 MHz, CDCI3) 6: 2.4 (4H, n), 3.49 (2H, s), 3.6 (4H, m), 5.92 
(IH, s), 6.90 (IH, m), 6.98 (IH, m). 7.36 (2H, d, J=8.4Hz), 7.53 (2H, d, 
J=8.4Hz), 7.57 (IH, d. J=8.0Hz), 7.71 (IH, br-d. J=8.0Hz), 8.02 (IH. m), 
8.53 (IH, d, J=2.0Hz). 

IR (ATR) cr': 1583. 1484, 1321, 1149, 1116, 827. 725. 
mp: 120-121 "C. 

MS i/z: 479 (Win). 

Anal, calcd for Cj,Hj,ClFjNjO,S: C. 57.68X; H. 4.42^: N. S.SSX: S, .6.70SK; 
CI, 7.40!i;: F, 7.93!i;. Found: C, 57.41!i;: H, 4.43X: N, 5.90X: S, 6.82!i;: CI, 
7.52*; F, 7.91X. 

3 3 8: [6- [ (4 □□7xr;l/7.;l/A|^-;t/) - (2. 5->^7;U 
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0 




HJg^aj 3 3 5T-#e» nrc [6- [ (4-^UDyjL~jV7.)Vts=.M - (2, 5 
->>y)l^ayx.=LM eUv>-3-'r;H :^;;UA;UxtK (iio mg, 

0.27 DimoDc^t - Zf^ y-)immiZ.Q vil)\Z2-^^)V-2-':f7->UAZti\, 
1.35 mmol) ^j!lD;ifc. Z.(Dmmm.\z^J ym-7^mi- h 'J 0 A (n.A mg, 0.27 
mniol) W7K^«E(0.6 mDSrllPA, $ h U "^A (98 mg.l.OS mmoDS: 

JIP;^T, 2B#FBm«ibAc. jKltNTK{37K(30 ml) tTOO ml) ;&j!lPAT, CinSrgf 

^x5^;K100 ml)lCTiftl±lb;to JSmjS<&Mn:feil7K-e«feit, ^mvfcmz, m 

(71 mg, 62 %)^m^n^BtLXmz. 

'H-NMR (400 MHz, CDClj) 5: 6.03 (IH. s). 6.96 (IH, m). 7.03 (IH, m), 

7.42 (2H, d, J=8.4Hz), 7.56 (2H, d, J=8.4Hz), 7.73 (IH, d, J=8.4Hz), 

7.97 (IH, m), 8.35 (IH, dd, J=2.0, 8.4 Hz), 9.20 (IH, d. 1=2. OHz). 

IR (ATR) cm-': 1685, 1596. 1498. 1322, 1 153, 1085, 754. 

mp: >230 "C. 

MS m/z: 424 (MHH). 

Anal, calcd for C.sH.iClFjNO^S: C, 53. 84X: H, 2.85X; N. 3.30X: S, 7.57X: 
CI, 8.37X; F, 8.97X. Found: C, 53.47X: H, 2.81X: N, 3.46%: S, 7.658;: CI. 
8.49!i;: F, g.OOSK. 

3 3 9: 3- [ i4 - ^ any x.:=.)l7.)i^^~)\^) - (2, 5-v7;U:t 
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USS^J 1 4 i-ct#enfc3 - [ (4-^oa7x-;i/7.;U5^-;i/) - (2. 5- 

v7;I/^p:7x-;I/) tfUv> (162 mg. 0.427 innioI)®:^^k^g^l^> 

(ISmOtC, 3-^DDia^mSK(81 mg, 0.47 mmol) $:J!lDAT24rait#Lfc. 

'H-NMR (400 MHz, CDClj) 6: 5.58 (IH. s). 6.95 (IH, m), 7.03 (IH. m). 
7.29 (IH, dd. J=6.6. 8.0Hz). 7.42 (2H, d, J=8.6Hz), 7.57 (IH, d. 
J=8.0Hz). 7.62 (2H. d, 1=8. 4Hz), 7.66 (IH. m), 8.10 (IH, d. J=6.6Hz), 
8.29 (IH, s). 

IR (ATR) cm-': 1573. 1492. 1438, 1329, 1248, 1151. 1081. 820. 
mp: 183-184 "C. 
MS m/z: 396 (MHH). 

Anal, calcd for C.jH.jClFjNOjS: C, 54.62!i;: H, 3.06X; N, 3.54!i;; S, 8. lOX; 
CI, 8.96!i;: F. 9. 60S;. Found: C. 54.19!*;; H, 2.99X; N. 3.67!i;; S, 8.273;; CI, 
8.92!i;: F. 9.53SI;. 

3 4 0: 4- [ (4-^aa7xXJl/7>;i/7tNx;U) - (2. 5-v7>)U:t 
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mmmi 4 2X'm<onit4- [ {4-'i7anyjL=.)vx)\^t^iiM - (2. 5- 

v7;pPd-D7x-;i/) tfUv^ (221 mg, 0.58 inmol)(Dli{b/5^U'> 

(20nil)C, 3 -i^PPji^.iM(100 mg, 0. 58 mmol) S:j!inAT20I^M^^Lfc. 

'H-NMR (400 MHz. CDClj) 5: 5.62 (IH, s). 6.97 (IH. in), 7.06 (IH, m), 

7.42 (2H, d, J=7.2Hz). 7.44 (2H, d. J=8.8Hz). 7.60 (2H, d, J=8. 8Hz). 

7.68 (IH, m), 8.17 (2H, d, J=7.2Hz). 

IR (ATR) cr': 1479. 1322, 1263, 1149, 1081, 813. 

mp: 211-212 X:. 

MS m/z: 396 (MHH). 

Anal, calcd for C.jH.jClFjNOaS: C, 54.62!»;; H, 3.06!K: N, 3.54!i;; S, 8.108;: 
CI, 8.96a;: F. 9. 60!i;. Found: C, 54.1951;; H, 2.92S;; N. 3.65X: S, 8 . 265K; CI, 
8.99!i;: F, 9.61X. 

##«a|4 8 : Z-i7UU-A- [ (2. 5 ->^7;U:tD7xZi;U) -liKa^'> 




CL 



OH 
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i^^VfD\d)l7^>ilA ml, 10 mmoDWx h^t: Ho:7^>^?S(14 n\)iZ. 
n-y5';i-U5^'^A(6.3 ml. 1. 59MA+tt->}§r«) ^ - lSX:X'1}Q^TMramW 
L/i^{C3-^DDtr'J vXl.13 g. \Q mo\) ^iMXtco 30:JJ-rB^^(C 2 , 5- 
>'7;p:tD'^>XT;Uxt h*(i.09 ml. 10 mmoDSrJlP^Tv ^>«rlc 0'C*T#ia 

^T^Lxmm^m}£TMm i^xm^ntzizm^:!-^ j -jut h u i^- -> a > 

LT. ^ie^b^i^(1.33 g. 52 «)<&#fc. 

'H-NMR (400 MHz. CDClj) 5: 4.87 (IH, br), 6.26 (IH. s). 6. 90-7. 02 (3H. 
m). 7.58 (IH. d, J=4.8 Hz). 8.47 (IH, s), 8.48 (IH, d, J=4.8 Hz). 
IR (ATR) cm-': 3178, 1592, 1490, 1174, 1039. 
ip: 169-170 TC. 
MS m/z: 255 (MO. 

4 9 : 2. 5-v?^Pa-4- [ (2. 5 -i^7;i/^P7xn;i/) -bK 




v^r V7°ntf;i/75 X1.4 ml, 10 ramol) (^x h ^ t H □ 7 ^ >?^fS(14 mlXc, 
n-y5^;UU5"'::7A(6.3 ml. 1. 59M'\=^r1f >j§^S) - 78'CTJlDAT105>FBmi^ 
Lfe^C2, 5 ->^i7pptr'Ji/>(1.48 g. 10 mmol)^£:*nA;t, im^^Vk\Z2, 
5 -v7;U^D^>X7;UTt h*(l.09 ml. 10 mmol) ^JPAT. =^^{CO"CS"C 
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3>UT. iKtB^b^#J(1.93 g. 67 %)^mcc 

'H-NMR (400 MHz. CDCI3) 6 : 2.64 (IH. d, J=4.0 Hz). 6.28 (IH. d, J=4.0 
Hz). 6.89 (IH. m), 7.02 (2H. m). 7.64 (IH. s). 8.30 (IH. s). 
IR (ATR) cr': 3226. 1579. 1492. 1243, 1110, 1062. 
mp: 160-161 "C. 
MS m/z: 289 (MO. 

3 4 1: 3-^Pa-4- [ (4 P □ 7x:i;i/5^:t) - (2. 5-v 



m^m48X'n<bnrz3-^aa-4- [ (2. 5-x7;i/5^P7x:i;i/) -h 
Ko^v^5^;i'] t!U>^> (511 mg, 2.0 ininol)^:^ib5=-*-;U (3.0 ml) (C^ 

z.<Dmm.^i^;^^}i^t^)\^^7 5.\i (10 ml) 4-^uuKy-^y^t 
— ;K375 mg. 2.6 mmol) <hi^^:*7 U •^7 A (414 mg, 3 mmol) ^r^^^ffl^TiP^ 

^;i/=8:l) ^IB^b^tl (196 mg, 26 %)^mWt.\.X%tz. 

'H-NMR (400 MHz. CDCIj) <5 : 6.07 (IH, s), 6. 95-7. 08 (2H, m), 7.18 (IH. 

m). 7.23 (2H. d. 1=8.8 Hz). 7.26 (2H, d, J=8.8 Hz), 7.58 (IH, d. J=5.2 

Hz), 8.51 (IH. d. J=5.2 Hz). 8.58 (IH, s). 




CI 
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IR (ATR) cm-': 1577, 1473, 1211. 1089, 1012, 817. 
mp: 70-72 t:. 
MS m/z: 382(M*+1). 

MMM 3 4 2: 2. 5-v^aa-4- [ (4 □ □^xnjl/^";^-) - (2. 




##«?i|4 9-^#6nfc2. 5-v^PO-4- [ (2, 5 - )V:i-ny 
)V) - t h'D^^i^^^";!/] tf'J v'XSSO rag, 2.0 ramoi) ?&il'fk^:t-;i/ (3.0 
ml) izmmLtzmz. Mii»Ov^^;Wl/A7$F$JPAl TBtPB^jt^^Lfc. 

::a)5iS?:vp^5^;i^4^;i^A75 h* do mi) A-^an^y-^y^^^ 

-;K375 mg, 2.6 ramol)<hMit;<3U'^A (414 mg, 3 mmol) ^rg^^H^TiOA 

(60ral)$SP^, c:n^7K<J:fig*a:ftli7KT'i5toy5:. WilMSra^T^:^'>C7AT 

-x;U=10:l) ^sB^fc^tl (484 mg, 58 X)$:@^tUT#rc. 

'H-NMR (400 MHz. CDClj) 5 : 5.96 (IH. s), 6.95-7.04 (2H. m). 7.01 (IH. 
m). 7.23 (2H. d, J=8.8 Hz). 7.26 (2H. d, J=8.8 Hz), 7.54 (IH, s), 8.33 
(IH, s). 

IR (ATR) cm-': 1570, 1495, 1473, 1326. 1207, 1090. 1012. 816. 
nip: 128-129 t:. 
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MS m/z: 416 (MHl). 

3 4 3: 3-/7DD-4- F ( 4 - ^ P P 7 xn;i/X;i/^-;i/) - (2. 



llJfi^^S 4 lT'#e»n;fc3 -:^PP-4- [ (4 PP7xli;U^^) - (2, 
5->?7;U^P7x-;i/) tfUv> (122 mg, 0.32 ininol)©pCi5'/-;U 

(12 ml) mmz, -b^'J:/x>i[/NT>^:-'>AEg7Kftltl (60 mg) ^llDX., 3 

0 %3§^{b7jc^7K (6 ml) »AT. 2 4i^^^mj*ufc. mmx.^jw^m.urz 
^ y-)\^i)^i^B^itvXs mat-^^ (103 mg, im^m^^'^^tLxntco 

'H-NMR (400 MHz, CDCl,) 6: 6.23 (IH, s), 6.94 (IH, m). 7.06 (IH. m), 
7.41 (2H, d. J=8.0 Hz), 7.53 (IH, m), 7.59 (2H, d. J=8.0Hz), 8.11 (IH. 
d, J=5.2 Hz), 8.55 (IH. s), 8.60 (IH, d, J=5. 2 Hz). 
IR (ATR) cm-': 1577. 1490, 1321. 1311. 1151, 1083, 821. 
mp: 160-161 "C. 
MS m/z: 414(M*+H). 

Anal, calcd for C.gHi.CijFjNOjS: C, 52. 19S;; H, 2.68X; N, 3.38!li: S. 7.743;; 
CI, 17. 12!i;: F, 9.17SI;. Found: C. 52.173;: H, 2.69«; N. 3.44X: S, 7.968;; CI, 
17.12!!;; F, 9.001 

MMM 3 4 4: 3-^PP-4- [ (4 PP7x-JUX;U7^ r:;U) - (2. 
5-v7;i/^P7x-;i/) bf'JS^> 
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HM^JS 4 lT#e>nfc3 -^00-4- [ (4-^OD7x-;i'5^;r) - (2, 
5-v7;U:i-P7x-;U) tfijv>(75mg, 0.20 mmol) G)il^kP^5^U> 

(10 ml) ^^^(3, 3-^DP)i^E#^ (33 mg. 0.20 ounol) SrJD^, ^J^T3 

mmmwvrzo x-x;K8o mDr^^Ltzmz. mmtiTi^tm^'k^Ti^rmw 

: l^®?X^;i/= 3 : 1) CJ;OiiS!LT, mt&it'^^ (48 mg. 60X)<£rv7 
T.T'V^^^-U^m (1:1) <i:tTt#fc. 

'H-NMR (400 MHz, CDCI3) (5: 5.53 (1/2H. s), 5.66 (1/2H. s). 6.83 (1/2H. 
s), 6.95-7.08 (3/2H. m), 7.23 (1/2H, m). 7.25 (IH, d. 1=8.4 Hz), 7.26 
(IH, d, J=8.4 Hz), 7.34 (IH. d. J=8.4 Hz), 7.36 (IH, d. J=8.4 Hz), 7.37 
(1/2H, m). 7.76 (1/2H, d. J=5.2 Hz), 7.98 (1/2H, d, J=5.2 Hz), 8.47 
(1/2H, s), 8.56 (1/2H, d. J=5. 2 Hz), 8.60 (1/2H, s), 8.61 (I/2H, d, 
J=5.2Hz). 

IR (ATR) cr': 1577, 1490. 1396, 1168, 1049, 1033, 817. 
MS m/z: 398 (MHH). 

FAB-MS: 397. 9992 (Calcd for C.gH.zCljFjNOS: 397. 9985). 

UlSS^RI 3 4 5: 2, 5->^^Pa-4- [ {A- {P uuy s.:l)V7.)V-^^)V) - 
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ll»J3 4 2T"#e.nfc2. 5->^i?OD-4- [ (A-^^pany 3L~)l^:t) 
- (2. 5 -v7;i/:^-P7x-;U) eUv> (60 mg. 0. 14 iDinoOcOii 

{b>5^^> (3.0 il) mmz, 3-'^uam$SMWm. (62 mg. 0.36 mmol) ^JP 

-^hifyy^- (^4^1f> : S^MX5"jl^= 5 : 1) HctOiiimbT. ^=^^1J->*^ 
e^^^bLTTC^b^t) (55 mg. 88 %)^mrco 

'H-NMR (400 MHz, CDCI3) 5: 6.15 (IH. s). 6.93 (IH, m), 7.05 (IH. m). 
7.44 (2H. d, J=8. 8 Hz), 7.50 (IH. m), 7.59 (2H, d, J=8.8 Hz). 8.13 (IH. 
s). 8.55 (IH. s). 8.33 (IH. s). 

IR (ATR) cm-': 1569, 1492, 1321, 1147, 1118, 1083, 821. 
mp: 147-148 V. 

MS m/z : 448 (MHH) . 

Anal, calcd for C.gH.oCijFjNOiS, 0. 5H,0: C, 47.23SK; H, 2 . 4 25K: N, 3.06X: S, 
7.01!i;: CI, 23.24«: F, 8.30!l!. Found: C, 47.25X; H, 2.24SI;: N, 3.21!i;; S, 
7. 19«; CI, 23.25X; F, 8.32«. 

FAB-MS: 447.9572 (Calcd for C.gH.iCljFjNOjS: 447.9544). 

3 4 6: 4- [S-'^UU-A- [ (4-^nnyx.-jU^:t) - (2. 
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CI 




CI 



- (2, 5 -i^7;U:*-a7x-;i') tfUe^^OOO mg. 0. 24 mmol) i:^: 

;i/j^U>(200 4->?:t+-9-> (1.0 ml) ^^S€:^^^S^TlOOt:T' 

2BFsm«itfco ^fS^TM^, MX^;K40 niDTI&f^Lfd^lC, mWL^ 

c:n<£'>'J;^7^r;U/7 0Th^7 7'r- (^^■t^> : B^@gX5^;U= 5 : 1) 

i^^LT, mt^it^^ (100 mg. 89 S;) ^tft^t)K<i: bT#fc. 

'H-NMR (400 MHz, CDClj) 6 : 3.48 (4H. m). 3.82 (4H. m), 6.00 (IH, s), 

6.94 (IH. s), 6.94-7.04 (2H, m), 7.09 (IH, m). 7.23 (2H. d, J=8.4 Hz). 

7.24 (2H. d. J =8. 4 Hz), 8.12 (IH, s). 

MS m/z: 467(M*+H). 

%^^\ 3 4 7: 4- [5-:^PD-4- [ (4 □□7x-;U7.;i^^r.;|/) - 

(2. 5-v7;i/:rP7xx;i.) pt5=-;i/] e'j-:^>-2— fM ^;i/7N'j> 



4- [5-^'OP-4- [ (4-i7na7x-;U5'^) - (2, 5-v7;u^n 

7x-;U) ^5^JI/] e'J v>- 2 -'f;!'] t;P3}^U> (90 mg, 0. 19 mmoDC);?^ 

(12 ml) mmz.. -bt'J:/x>g?AN7>t-'i7ABg7KfPtl (60 mg) ^ 

jjDA. 3 0 %j^^<b7K^7K (6 ml) ^1MKX. ^mMWi^fZo mW.JL^)V'(:^ 
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x^j'y-jpd^^i^MLT. ^E^b^«^ (80 mg, %2%)^m^^^iktvxmc, 

'H-NMR (400 MHz. CDClj) 6: 3.54 (4H, m), 3.84 (4H, m), 6.12 OH, s). 

6.90 (IH, m), 7.02 (IH, m). 7.42 (2H. d, J=8.4 Hz), 7.45 (IH, s), 

7.46(1H. m), 7.58 (2H, d. J=8.4 Hz), 8.06 (IH. s). 

IR (ATR) cr': 1585. 1494, 1475. 1317. 1240, 1145. 1091. 831. 

mp: 180-181 "C. 

MS in/z: 499 (MHH). 

Anal, calcd for CjjH.gCljFjNjOsS: C, 52. 92ii;: H, 3.63!!;: N, 5.61X: S, 6.42X: 
CI, 14.20!K: F, 7.61%. Found: C, 52. 68X; H. 3.56!i;: N. 5.69X; S, 6.703;; CI, 
14.32!!;: F, 7.97X. 

MMm 3 4 8: 4- [2- [5-^PP-4- [ ( 4 □ □7xn;U5^:t) - 



- (2. 5-i^7;l/:t-0 7xX;U) tf'Ji^^ (100 mg. 0. 24 mmol) ch 4 

-^:;l/5j^U >X5^;i/7S X200 p.\)(Dl, 4-v:t^1^-> (1.0 ml) 

mmmn.Tmx:x'2Bmwi^rco ^©^t?^^^. @^kx^;k4o mOT-^fR 
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'H-NMR (400 MHz. CDCl,) <5 : 2.42 (4H. m). 2.54 (2H. d. J=6.0 Hz), 3.27 
(2H, q. J=6.0 Hz). 3.67 (4H, m), 5.12 (br. IH). 5.90 (IH. s). 6.61 (IH, 
s), 6.86-7.0 (2H, m), 7.06 (IH. m). 7.15 (2H. d. J=8.4 Hz). 7.16 (2H, d, 
1=8.4 Hz), 7.95 (IH. s). 
MS Dj/z: 510 (MHH). 

MMM 3 4 9: 4- [2- [5-^ao-4- [ (4 P P 7 x 

;i/) - (2. 5-i^y)V^uyx.:^)\^) /^>iu] tfu v>- 2 --f;i/] 7$yx 
^;i//^;'J>-N-:t^->H 




4- [2- [5-:J7DO-4- [ (4 -:J7Dn7x— ;U5^:t) - (2, 5-v7 

;i/:4-a7x:i;i/) t!Uv^>-2-<jH 7syxg^;u] ^ju*u> (ii 

mg, 0.032 mm\)(D^^ (12 ml) ^l^tC, -t^ 'J 7'x>i?A7>^:X':7A 
IZ37K?atl (10 mg) ^JOA, 3 0 %jiiJ{b*^7K (I ml) &JP^T. S^FpI^^^ 

- zr^)\^7 5, >/iP no t-JlAmm HctOML. ^M^tl (5.0 mg. 4255) 

'H-NMR (400 MHz, CDCl,) 5: 3.2-3.4 (4H, m), 3.54 (2H, m). 3.81 (2H, m). 

3.91 (2H, m). 4.44 (2H, m), 6.09 (IH, s), 6.88 (IH. m), 6.98 (IH, m). 

7.22 (IH. s). 7.40 (2H. d, J=8.4 Hz), 7.51 (IH, m), 7.60 (2H, d, 1=8.4 
Hz), 7.94 (IH, s). 
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IR (ATR) cr': 1600, 1494. 1324. 1151. 1085. 754. 
MS iii/z: 558 (MHH). 

FAB-MS: 558.0837 (Calcd for C,4H„Cl,FjN304S: 558.0833). 

mmm 3 5 o : 5-7>^Kp^5^;i^-2- [ (4-^DD7x-;i/x;i/>i^^;i/) 

(2. 5->^7Jl/^P7xi:jU) e'Jv^> 




CI 



Illif!l3 3 iT#e»nfc2- [ (4-^oP7x-;^;^;^5^^-;^) (2. 5- 
v7;i'^o7xi:;i') z^;!/] -5- (t kp+'>^5";1') tfUv^> (471 mg. 

1.15 fflmol) ^mmt^m (4 ml) tN. N->'p^5^;i'*:;PA7S F (16 ml) <D 
m^^WzmML, Ji^iti-h^J^y^^ (112 mg. 1.72 mmol), h U 7x-;W7i^X7 
^> (451 mg. 1.72 mmol) &j&nA90 »C('T3fipFBlffii<^Ufe. S^E^ii^tCTKSrfiP 

y;P;^7 7A^D-7h^^7w-»c#LT, ^=^-y-> : i^Slx^;i/ = SrmiUgUJ: 
O^fc^ii^MJEziJ^bT. ^IB^b^tl (244 mg, 0.561 mmol. 49 %) ^^.^M 

'H-NMR (400 MHz. CDCI3) 6: 4.42 (2H. s). 5.96 (IH, s). 6.94 (IH, m). 

6.99-7.05 (IH, m), 7.40 (2H, d, J = 8.8 Hz). 7.55 (2H. d. J = 8.8 Hz). 

7.60 (IH, d. I = 8.1 Hz). 7.72 (IH, dd. J = 8.1, 2.0 Hz), 8.02 (IH, m). 
8.57 (IH. d. I = 2.0 Hz). 
MS m/z: 435 (MHH). 
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HM^J 3 5 1: [ 6- [ i4-'!7nay :c^)V7s)l^:!i^-)V) (2. 5-v7;U:f 




(2. 5 -v7JP:tP7x-;P) kfUv> (77 mg. 0.177 mmol) . 

/iyi^'^A^m (14 mg). Rt^f^®!X^;i/ (2 nil)^X^/-JU (10 ml) (CiPx. 

b, >?i^PO^;$^> : /i57y-;i, = lO:lJ§tB^J:l9#Ac:M<£:MJEiiiteL.T, 

^^IB^b'&tl (28 mg. 0.0685 unci. 39 %) ^^^B^tVxmzo 

'H-NMR (400 MHz. CDCl,) 6: 1.84 (2H, brs), 3.92 (2H, s), 5.94 (IH, s). 

6.92 (IH. m). 7.03-6.98 (IH, m), 7.39 (2H. d. J = 8.3 Hz). 7.56 (2H, d, 

J = 8.3 Hz). 7.60 (IH, d. J = 8. 1 Hz). 7.74 (IH, d, J = 8.1 Hz), 8.01 

(IH, i). 8.57 (IH. s). 

MS m/z: 409 (M*+H). 

mmm 352: [ [6- [ (4-^aP7x-;i/x;U7}N-;i/) (2. s-i^yji' 
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||»!|3 5 0T#bnfc5-7>;H^5^;i'-2- [ (4 - '^7 aoy x.-JlX)lt^ 
(2. 5 - v7;U^07x-;l/) ^^Jl^] bfUv> (230 mg, 0.529 
ininoDRtK/'^^v'i'A^^ (46 ing)$:, P®?X5^;i' (15 mORy^x^ y-;U (15 
inl)®^'&^tciPAfc^, mE07K^I?fflmTT-455i'rBmj$ty5:o 
^iau^^lc. 5^&MJETaSILfe. n<onrcn^^'yi7aQ^^> (5 ml) 
fC^jgUit^, h'jX^;U75> (70 1, 0.499 mmoO, i^- t e r t -Zf^)\^ 
t>)]/^^i—h (174 mg, 0.996 mmol) ^l^lZXZBfMWLrzo K^^m 

w'-fC#L. ^^1t> : g^mx5";i/ = 4:imfctSgP<J:0#^^H$MiEi»l8ILT, 

mtdit^m (78 mg, 0.153 mmol. 37 %) ^m^M^mmtLTmc. 

'H-NMR (400 MHz. CDCI3) 6: 1.45 (9H, s), 4.34 (2H, d. J = 5.6 Hz). 4.91 

(IH. brs). 5.93 (IH, s), 6.91 (IH. m). 6.98-7.04 (IH, m). 7.39 (2H. d. J 

= 8.8 Hz). 7.54 (2H, d, J = 8. 8 Hz), 7.59 (IH, d, J = 7.8 Hz), 7.67 (IH, 

dd, J = 7.8. 2.2 Hz). 7.99 (IH. m), 8.53 (IH. d. J = 2.2 Hz). 

IR (ATR) cm-': 1700. 1573. 1492, 1394. 1365. 1322. 1276. 1241. 1149, 

1087, 1047. 1014. 

MS m/z: 509 (MHH). 

3 5 3: [ [6- [ (4-^aa7x:zjl/X;P7f;-jU) (2. 5-'Jy)i^ 
;j-P7xx;|/) tf u>^>-3--f;u] -N- (tert-zTh 

^>-;^;U4^xjU) ti)W^^>mt e r t-Zf^Jl^ 




CI 
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^^IIH^T> ^iS^JS 3 lT#e>n^c2 - [• (4 -^DP7x:::;i/X;P*:n 

(2, 5->^7;i'Ji-P7x-;u) ^^^i^] -5- (t Hd^^-^/^;!/) tf'j 

(178 Dig, 0.435 miDol) , v?- t e r t ^ / 

(142 mg, 0.653 ininol), h U 7x-;U/J^7. 7 > (171 mg, 0. 653 mmol) h 
7b:HP7^> (5 ml) ^j^td. 7 Vv;^;i/7H>®?v'f V^n tf;)/ (128 1, 

0.653 mmol) &j]p;i, ^mzTmfmmwbrco Kit^mmiZTK^m^. mmj^^ 

S<£M:^^U'7^T^^S^, MEEML^. #e>n^c^a«r7^«y>':x->>J;tJ 
y;U:^j^A^DTh^^7^-{r#b> : gtmx^;i. = 4:lJ#mg|5.fcO 

nrz^m^miEmmLx. mtat^m m mg. 0.123 mmoi. 32 %) ^m^^^ 

'H-NMR (400 MHz. CDCl,) 6: 1.48 (18H. s), 4.78 (2H. s). 5.94 (IH. s). 

6.93 (IH, td. J = 9.0, 4.4 Hz). 6.98-7.04 (IH. m). 7.38 (2H. d. J = 8.6 

Hz), 7.56 (2H. d, J = 8.6 Hz), 7.58 (IH, d, J = 8.1 Hz), 7.71 (IH, dd, J 

= 8.1, 2.4 Hz). 7.96-8.00 (IH, m). 8.57 (IH, d. J = 2.4 Hz). 

IR (ATR) cm-': 2979. 1795. 1727, 1695, 1492, 1392, 1367, 1328. 1255. 

1224. 1132. 1087, 1033. 

MS m/z: 609 (M*+H). 

3 5 4: [6- [ (4 - ^ 007 3^=:.)]^7.)V^Z.)V) (2. 5-v7;l/:t 
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[ [6- [ (4-'^na7 x.ZL)V7.)l^^=-)l) (2. 5-v7;U:tP7x- 
)l) h!Uv^>-3-^;U] -N- ( t e r t h^'>^;U3j5 

*;pA*5>S!t e r t-:/5^;U (70 mg, 0.U5 mmol) (bX.^ J-)\/ (2 
ml) "^mzmW^ (2 oil) SrfiQ;i> ^iat'TSPtram^L/fe, S^&j^^^ri^ffiT 

assL, #e.n;fcfiat(cxi$'y-;i^§r*nAMJEii«lLT. ^teit-^ti (5i mg, 

0.115 mmol. lOOX) S:&^]^»*tbTtf 

'H-NMR (400 MHz, CDjOD) 6: 4.18 (2H. s). 6.22 (IH, s). 7.03 (IH, td, J 
= 9.3, 4.4 Hz), 7.11-7.17 (IH, m), 7.52 (2H, d. J = 8.8 Hz), 7.64 (2H, d, 
I = 8.8 Hz). 7.79 (IB, d. I = 8.3 Hz), 7.92 (IH. dd, J = 8.3, 2.2 Hz). 
8.05-8.09 (IH. m), 8.71 (IH, d, J = 2. 2 Hz). 

IR (ATR) cm": 1600. 1571. 1492. 1394. 1349. 1313, 1278. 1232. 1170. 
1147. 1079. 1037. 1012. 
MS (m/z): 409 (MHH). 

Anal, calcd for C,oH,sClFjNjO,S • HCl : C. 51.25: H. 3.62: CI. 15.92: F. 
8.53; N. 6.29. Found: C. 51.11: H. 3.57; CI. 15.50; F. 8.39; N. 5.83. 

3 5 5 : N-7-fe5";U-N- [ [6- [ (4 PP7xli;i/;^;U4^n 
)V) (2, 5-v^7;i/:ta7x:ijl/) ^5^)U] \L^)vy-z-^)V\ i^'f-M 7 
-bh7$K ('(b-^tlA) Rt>'N- [ [6- [ (4-^Da7x^;UX)l^x}s-;i/) 
(2. 5-->'7;U:tP7x:i;l^) /5"JU] hfU v>- 3 ;U] i^^M 7-feH 
7$ K (^b^tlB) 




CI CI 
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mmms s ix-n^nrz [6- [ (4-^pp:7x:n;ux;i'*-;i/) (2, 5- 

i^y^l/^pyx-JU) :^^Jl^] v>- 3 JU] ?^=^JU7^> (40 mg, 
0.0978 mmol) Oi?^DOpt^^> (3 ml) ^^KtC N-^5^;Ut;l/7^>J > (26 1, 
0.234 mmol), 7±^}V^nf) F (16 1, 0.234 mmol) Sr^Ki^TlCjnx.. ^WZ 

^^+h> : i^i?X5^;U = 2:3^tbBI5J:D#^c5^'ia^MlEiiSStT, m& 
{b^tlA (Mtt^k'&i^) (15 mg, 0.0304 mnmol, 40 %) <&afet»*tLT, ^ 
IB^b^tlB (iS^14^k^#/) (12 mg, 0.0266 mmol, 11%) ^B^^^t\^X% 



'H-NMR (400 MHz, CDCI3) 6: 2.43 (6H, s), 4.96 (2H, s), 5.93 (IH. s), 

6.91 (IH, m), 6.98-7.03 (IH. m). 7.39 (2H, d, I = 8.5 Hz), 7.54-7.61 (2H, 

m), 7.55 (2H, d, J = 8.5 Hz). 8.02 (IH. m). 8.51 (IH. d. J = 1.7 Hz). 

IR (ATR) cm-': 1712. 1689, 1573. 1492. 1423, 1369. 1319. 1267. 1201, 

1149, 1079, 1029. 

mp: 60-64 "C. 

MS m/z: 493 (M*+H). 

'H-NMR (400 MHz, CDCI3) 5: 2.03 and 2.04 (3H, rotamers), 4.42-4.50 (2H, 
m), 5.89 (IH, brs), 5.93 (IH. s), 6.92 (IH. td. J = 9. 1. 4.4 Hz). 6.97- 
7.02 (IH. m). 7.41 (2H. d. J = 8. 1 Hz), 7.57 (2H, d. J = 8. 1 Hz), 7.61 
(IH, d. J = 8. 1 Hz). 7.71 (IH. d. J = 8. 1 Hz). 7.98-8.03 (111, m). 8.54 
(IH, s). 
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IR (ATR) cr': 1650, 1673, 1525. 1486, 1430, 1396, 1355, 1319. 1280, 
1230, 1147. 1085, 1016. 
mp: 177-178 "C. 
MS m/z: 451 (M'+H). 

mt&M 3 5 6: N- [ [6- [ (4 aD7x:i;UXjU7}Nr:;U) (2. 
7;i/:ta7xr:;U) ^^;i/3 tf' J 5^>- 3 — T JU] -N^ . N' - 




CI 



IIM«SJ3 5 4T#e)nfe6 - [ (4-i^nD7xn;i/X;U5f:-;|.) (2, 5- 
v7;i/:t0 7xli;U) tf U v>- 3 --r;!/] ^5^;U7S>il^:^ (60 

mg, 0.135 mmol) (7) □ o ^ iS' > (5 ml) mtR\Z. N - ;t 'J > 

(180 1, 1.62 mmol). 4 -i^:^^)lT ^ / \fV (10 mg. 0.0819 mmol) *5 
J:C;N, N-vp^5=-;U7>;U7 7t<>'l'^oU H (66 1, 0. 609 mmol) <S:JPA> 

3:2iitBSPcfc 0#fe^®€:MffiJgaSLT, mtiit'^^ (48 mg. 0.0930 mmol, 

70 %) ^^^m^tbxnrz, 

'H-NMR (400 MHz. CDClj) 6 : 2.76 (6H, s), 4.29 (2H. d, J = 6.4 Hz), 4.43 

(IH, t, J = 6.4 Hz), 5.94 (IH, s). 6.92 (IH, m). 6.98-7.04 (IH. m). 7.41 

(2H, d. J = 8.6 Hz), 7.58 (2H, d. J = 8. 6 Hz), 7.66 (IH. d. J = 8. I Hz), 
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7.79 (IH, dd. J = 8.1, 2.5 Hz). 8.02 (IH, m), 8.61 (IH. d, J = 2.5 Hz), 
mp: 177-178 °C. 
MS m/z: 516 (MHH). 

3 5 7: 2 - [ [6 - r (4-^^PP7x-;i^7.;i/^:^;i/) (2. S-'J 



IIJS^FiJS 5 lT#e>n^6- [ (4-i^OD7x:^;i/X;l/4^-;|/) (2. 5- 

v7;i/:*-P7x:^;i') fj v>- 3 --r;i/] p^5^;u75> (30 mg, 

0.0734 mmol) ©vi^PPp^iS'> (4 ml) mmz. N - ;f^^)V'E)Vt^^J > (10 1, 
0.0881 ininol)43«tlK^PP^U^4^'>;p^X5^;i' (9 I, 0.0807 mmol) SrJlcJ^ 

Tizmx. m^izxmmnk^hfco ^jt^mmiza^^mx. z^^un^^yum 

x5^;u = ^-.imtau^Kimc^m^u&mmvx. mt^it^^m m mg, 0.0550 
mol. u %) ^B^n^tLxmco 

'H-NMR (400 MHz, CDClj) 6: 1.39 (3H. t, J = 7. 1 Hz), 4.37 (2H, q, J = 
7.1 Hz). 4.55 (2H, d, J = 5.9 Hz), 5.94 (IH. s), 6.89-6.94 (IH, i), 
6.98-7.05 (IH, m), 7.40 (2H. d. J = 8.3 Hz). 7.56 (2H. d, J = 8.3 Hz), 
7.53 (IH. brs). 7.62 (IH. d. J = 8. 1 Hz). 7.72 (IH. d. I = 8. 1 Hz), 
7.97-8.03 (IH. m). 8.58 (IH, s). 





CI 
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mp: 193-194 'C. 
MS Di/z: 509 (M'+H). 



mMM 3 5 8: N- [ [6- r (4 □a7xn;i.x;U4^-;u) (2. 5-y 
7;i/^D7xr;i/) p<^;i/3 tf'Jx>-3 -2- (4-;<^;u 




CI 



USS^JS 5 4T#bn^c6- [ (4-iJ7pp7xZ:;i/7.;!/J^^;P) (2, 5- 

i^y)],tnyji-)V) fcf'j 3 ^^;i/7^ >iiiSJt (40 

mg, 0.0898 mmol) Ov^/OP^3'> (6 ml) ?^^(C, hiJX9^;i/75> (45 ,1, 
0. 324 miBol), 4-vpt5^;P7 5/tf'J v> (5 mg, 0. 0449 mniol), 1 -X5^;i/ 
-3- (3 -v^^;U75/yPtr;i/) :^7;U7H>''r S Hiimit (21 mg, 0.108 
mmol) 43.fcUi"N- p - hv;i'^'JS>> (25 mg, 0.108 mmoO $:ilOA> ^rStCT 

i^LT, me^b'&tl (41 mg. 0.0661 ramol. 73 %) ^BWSi%t.\^T.''^tz. 

'H-NMR (400 MHz, CDCI3) 6: 2.44 (3H, s), 3.59 (2H, d, J = 6.4 Hz), 4.44 

(2H. dd, J = 6.1, 2.8 Hz), 5.42 (IH, t. J = 6. 1 Hz). 5.95 (IH, s), 6.91 

(IH, m), 6.96-7. 03 (2H. m), 7.33 (2H, d, J = 8.3 Hz), 7.41 (2H. d. J = 

8.6 Hz), 7.57 (2H, d, J = 8. 6 Hz). 7.58 (IH, d, J = 8. 1 Hz), 7.66 (IH, 
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dd. J = 8.1, 2.4 Hz). 7.74 (2H, d, J = 8.3 Hz), 8.01 (IH. m), 8.49 (IH, 
d, i = 2.4 Hz), 
mp: 217-218 "C. 
MS m/z: 620 (MHH). 

mmm 359: N- C CS- r (4-^aP7x:i;Ux;i/4>:^;i/) (2. 5-P 



^iS^s 5 iT*#e>n;t6- [ (4-^pP7x-jU7.;i'Ji^-;i/) (2. s-v 
7;u^P7xr:;u) p^^ju] \i^)i>y-z-<)^\ /5^;U75> (30 mg, 

0.0734 imol) (3!)v^nD;<^> (5 ml) 'i^WCi. h'JX5^JL'75> (12 1, 
0.0881 mmol), 4 - v^5";U7S / tf 'J (5 mg. 0.0367 miiol), 1 -X5^;|/ 
-3- (3-v;>^5";U7 5y^otf;i/) S (17 mg. 0.0881 

mmol) ijcttJ^N, N- v^^^JUyj (9 mg, 0.0881 mmol) ^^tl. "MMSZ 

^lafb^tl (21 mg. 0.0425 mmol. 58 «) ^&efe^^)*<h LTttfc, 
'H-NMR (400 MHz. CDCl,) 6: 2.30 (6H. s), 3.01 (2H. s), 4,50 (2H. d, J = 
6.1 Hz), 5.93 (IH, s), 6.91 (IH. m). 6.98-7.04 (IH, m), 7.40 (2H, d, J = 
8.6 Hz), 7.55 (2H. d. J = 8.6 Hz), 7.60 (IH. d. J = 8. 1 Hz). 7.62 (111. 




CI 
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brs). 7.69 (IH, dd, J = 8. 1, 2.4 Hz). 8.02 (IH. m). 8.56 (IH, d, J = 2.4 
Hz). 

rap: 177-179 'C. 
MS m/z: 494 (MHH). 

mt&m 3 6 0: N- [ [6- r (4-^Da7xii;U;?^;i/7^n;i/) (2. 5-v 
y)V^nyx.=.JV) hf U 3 --f ;u] -4- 



0 




CI 



|IM^«J3 5 iT^enyte- [ (4-i7nP7x:iJl/7.;i'*-;i/) (2, 5- 
V-y )]^^uy :x^^)V) tfU v'V- 3 -^f ;U] p^^'JUT^^ (50 mg. 

0.122 mmol) 0z^i7UU/^^> (5 ml) h'jX5";U7S> (21 1. 

0.147 mmol), 4 - vp^^;U7^ / If U (7 mg. 0.0610 mmol), 1 -x^jU 

-3- (3-i^;^5^;i/7^/yotf;w) s.\im.mm. m mg. 0.147 

mmol) i5J;r;N-7^;i/5;i/-4- (>^^;U7^/) ^m#K (26 mg. 0.147 
mmol) ^JPT., ^iatrT2P#MJ^L?'c, ;gf&jg^^>?^ □ P^iS^ 

^^i)%rc^m^m&mmLT. mat-t!^ (6o mg, 0.105 mmoi. 87 %) 

'H-NMR (400 MHz. CDClj) 6: 3.35 (3H. s). 4.67-4.71 (2H. m). 5.94 (IH. 
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s), 6.53 (IH. brs). 6.90 (IH. in). 6.97-7.03 (IH, m), 7.25 (2H. d, J = 

8.6 Hz), 7.40 (2H, d, J = 8.6 Hz). 7.56 (2H, d, J = 8.6 Hz). 7.63 (IH. d. 
J = 8. 1 Hz), 7.78 (IH, dd, ] = 8. 1, 2.2 Hz). 7.86 (2H, d, J = 8. 6 Hz). 
8.03 (IH. n), 8.61 (IH, s). 8.64 (IH. d. J = 2.2 Hz). 
MS m/z: 570 (M'+H). 

HJS^^J 3 6 1: N- [ [6- C (4-:^PP7xZ:j|/7.;l/7i%-)l/) (2. 

•y)V^uyx.:z.)V) h: U s^>- 3 --r;i/] -4- (^5^Jl/5^^ 



s 




7;U3*>l?H^T> N- [ [6- [ (4-i^DP7xr:;i/x;i/4^-;i') (2. 

5-i^y)V:tnyx.zl)l) i^=f-}V\ if U v^>- 3 — f;!/] -4- 

5JU^5^;i/75y) ^>X75 h* (46 Dig, 0.0807 mmol) (D h;UX> (5 ml) ^ 
mzu-vyUM (69 mg. 0.169 mmol) ^%Kfz.^. l2NfFiaMji^L/c. ^ 

;U;^^A^'0-7 hif^y^-\zHV^ ^+it> : Mx5";i/ = 4:l?§mgPcfc 0# 
fc^Mi^rj^JEMbT. ^M^JI^ (40 mg, 0.0664 mmol, 83 %) ^n^M^J^ 

'H-NMR (400 MHz. CDCI3) 6: 3.72 (3H, s) , 5.08 (2H, d, J = 4.4 Hz). 5.92 

(IH. s). 6.89 (IH, Id. J = 9.0. 4.4 Hz), 6. 98-7.05 (IH. m). 7.25 (2H. d. 

J = 8.6 Hz). 7.40 (2H. d. J = 8.6 Hz). 7.55 (2H, d. J = 8.6 Hz). 7.60 

(IH. d, J = 8. 1 Hz). 7.81 (IH. d, J = 8. 1 Hz). 7.87 (2H, d, J = 8. 6 Hz), 
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8.02-8.06 (IH. m). 8.20 (IH, brs), 8.62 (IH. s), 9.70 (IH, s). 
MS in/z: 602 (MHH). 

3 6 2: N- C Ce- r (4-^aP7xr.Jl/X;t^7^-;i/) (2. 5-i> 

y)v^nyx.=L)u) b!'j':^>- 3 — f ;u] pcf^;i.3 -2- (eue^>- 




^iS^j3 5 iTf#e>nfe [6- [ (4-^D0 7x-;WX;1'Z|n-;1.) (2, 5- 
v7;U:tP7x:i;l') tf U v>- 3 --r Jl'] p^5";i/75> (30 mg. 

0.073 mmol). 3 - \^ 'J )mmMMM (16 mg. 0.092 mmo I), 4- 
7^/) tfUv'> (5 mg, 0.04iiimo[), Ri; h U X5^;U7a > (0.025 ml. 0.18 
mmol) <£ri/^DD/^> (5 ml) (Cit^L, ^iatCT 1 -X^J^- 3 - (3-v 
^5^;l/75y :/Dt!;i^) ;tr;!/4^'>*-r S H^i^i© (n mg. 0.089 mmol) ^m^tzo 

mmzxHmmwi'ftWi. Eftrnzmmm^^ (o.i mo ^mxtz, 

#J ^MffiM b Tt# tifc iilSJ^M 7 ^ «y 5/ i U ;^ y □ T h ^ 7 ^ - 

B^mw^mzo n^nrcmi^^x.-T'MzxmmL. mit-^^ (35 mg. 

0. 066 mmol. 9Q%) ^^^^^tbTntZo 

'H-NMR (400 MHz. CDClj). 6: 3.59 (2H. s), 4.45 (2H, dd. I = 5.9. 1.5 Hz). 
5.92 (IH, s), 5.96-6.10 (IH, m), 6.86-6.98 (IH, m), 6.99-7.05 (IH, m), 
7.24-7. 35 (IH, m). 7.39 (2H. d. J = 8. 8 Hz). 7.55-7.60 (3H, m), 7.60- 
7.71 (2H. m), 7.96-8. 06 (IH. m), 8.50 (2H. d. J = 1.6 Hz). 8.55 (IH. d. 
J = 4.8, 1.6 Hz). 
MS m/z : 528 (M*+H). 
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3 6 3: [6- (4-'!7nuy3L=.)l7.)Ut^-M (2. 5-v7;t^^n 



^mms 3 iT"^^tift2- [ (4-:J7oa7x-;u;^;U!j^i:;u) (2. S-i^ 
7;i/^a7x-;i/) -5- (t h*a4^i^;u;<5";p) fcf>Ji/> (20 mg. 

0.049 mmol) <Di^^nn^^> (0.3 ml) Ot:tCTN-p^f";U^;i/!^'J > 

(0.011 ml, 0.10 mmol), :^\,^-V^aa^mv-:^huy xil)]/ (15 mg. 0.074 

^;I/7}n'J> (0.033 ml. 0.30 mmol), □ P^BIp h P7x— ;i/ (15 

mg. 0.074 mmol) Srai»Db, ^fSHTSO^i'PflJti^LfCo SP&ii-&#l{C0X:iC:T>^ 
^5";U75>iimit (20 mg, 0.25 mmol) ^SdA, ^}aiCT130tMjii^Ufc^, 

mb. m^tiftm^^^^D->\zx^^m. ^mv. ^M^ti (13 mg. 0.027 

mmol. 55 %) ^B^mWtVX'^ft, 

'H-NMR (400 MHz. CDCI3) 6: 2.94 (6H, s). 5.14 (2H. s). 5.94 (IH. s), 
6.87-7. 07 (2H, m). 7.39 (2H, d, J = 8.5 Hz). 7.55 (2H. d. I = 8.5 Hz), 

7.62 (IH, d, J = 7.8 Hz). 7.75 (IH. dd, J = 7. 8, 2.0 Hz), 7.99-8.07 (IH, 
m). 8.63 (IH, d, J = 2.0 Hz). 
MS m/z: 481 (M»+H). 

HMf !j 3 6 4: [6 - (4 □P7xn>)l/X;i/7lN-Jl/) (2. 5->^7;U^a 
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y)\/7Sruy -5- (b HP+ixJUpc^^jU) eu>^> (41 mg, 
O.IO mmol) (Di/C^UU:^^y (0.5 ml) Wtl, 0*C{wTN- p^^'JUt;!'/!^ U > 
(0.033 Ml. 0.30 mmol), ^^V^T^ P P^^ 4 h P 7 x-;P (40 ng. 0.20 
mmol) ^mX. ^iafCTl^r^mi^bfc, SliS^g-&tl*7KtCTi5fe?^L, 

^•;/->3.5^U*'5r;W^^P-7h^^7-<-ML, '\^1i-> : @^i?X5=-Jl/=4 : m 

^le'fk'&tl (52 mg. 0.090 mmol. 90 %) ^B^m^tLXnfz. 

'H-NMR (400 MHz. CDCl,) 6: 5.33 (2H. s), 5.97 (IH, s). 6.87-6.95 (IH, 

m). 6.98-7.06 (IH, m). 7.39 (2H. d. J = 9.0 Hz). 7.40 (2H, d, J = 8.5 

Hz). 7.57 (2H. d. J = 8. 5 Hz). 7.71 (IH. d. J = 7.6 Hz). 7.85 (IH, dd, J 

= 7.6. 2.0 Hz), 7.97-8.05 (IH. n). 8.29 (2H. d. J = 9.0 Hz). 8.72 (IH. d. 

I = 2.0 Hz). 

MS m/z: 575 (M*+H). 

%mm 3 6 5: [ 6- {A-ifUUyx.ZL)]/7.)Vt^~)V) (2. 5-v7;i/:tP 




a 
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[6- (4-i7DD7x^;ux;i/Afs-;u) (2, 5 -v7;i/:tP7x-;u) 

;ueu v>- 3 -'T^U] ;<^;i/=4 --hD7x^;i/=;t7;i/;}^:h- h (51 mg, 
0.089 mnol) <D'y^nn;^^> (1 ml) mmz, 0t:CTN-^5=-;Ut;i/3tc 'J > 
(0.020 ml, 0.18 mmol), :k^'^X^>z^)V7 ^> (0.012 ml, 0.11 mmol) ?rilPA. 

x;i'{CTgt#^, ^IB^b^!^ (33 Dig. 0.060 mmol, 68 X) 

'H-NMR (400 MHz. CDCI3) 6 : 4.38 (2H. brd, J = 5.4 Hz), 5.06 (IH, brs). 
5.16 (2H, s), 5.94 (IH, s). 6.87-7.04 (2H, m), 7. 22-7. 38 (5H, m), 7.39 
(2H, d. J = 8.3 Hz). 7.54 (2H. d. J = 8.3 Hz), 7.62 (IH, d, J = 8.3 Hz), 
7.74 (IH, d, J = 8.3 Hz), 7.96-8.03 (IH, m), 8.61 (IH, s). 
MS m/z: 543 (M*+H). 

^MM 3 6 6: N- [ [6- (4 □□7xn;l/X;U4^x;l/) (2, 5-v7 
jU^P7xX;U) ^^)l\^^)i^>- 3-^)1] ^5^;U3 -3-'>7y^>-if>7. 



lissf!i3 5 i-et#e)nrc [6 - [ (4 -^□o7xx;ux;u*-;p) (2, 5- 

v7;P::t0 7x-;U) tf'Jv>-3-<;i/] ^5";i/7^> (28 mg. 

0.068 mmol) ©i/i7DPpt^> (0.5 ml) mmz. 0*Ct3TN-;<5';U^:;U* U > 

(0.015 ml, 0.14 mmol). '^^^XZ -iyJ J ^>ii>7.)Vn^z.)\^='^ n>j K (22 
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mg. 0.10 mmoi) ^iiutl. mu\zxmm^WLrzo K^f^^m^\m^^mzx 

X^W^, ^SlL/, mat'^^ (23 mg, 0.040 mmol, 59 %) ^B^mWtLX 

'H-NMR (400 MHz. CDCI3) 6 : 4.26 (2H, d. J = 6.4 Hz), 5.08 (IH, t, I = 

6.4 Hz), 5.91 (IH, s), 6.86-7.06 (2H. m), 7.40 (2H, d, J = 8. 1 Hz), 7.55 
(2H, d. J = 8. 1 Hz), 7.57-7.70 (3H, m), 7.81 (IH. d, J = 7.4 Hz), 7.94- 

8.05 (2H, m). 8.11 (IH. s). 8.46 (IH. s). 
MS m/z: 574 (M*+H). 

3 6 7: N- [ [6- (4 PP7xZi;i/7>;i/;l^:i;P) (2. 5-z^7 




N- [ [6- (4-^a07x-;i/7.;U3j^-;U) (2. 5->?7;i':tD7x- 

;i/) /^'^Ukf 'J 3 --r;u] -3-'>7y^>-if>x;U7is>75 H 

(21 mg. 0.037 mmol) Oxh7tHP7^> (0.5 ml) mWz. O'CtdT^^^'y 
— )l/ (0.003 ml. 0.073 mmol), h U 7x— ;Ux^X7-r > (19 mg, 0. 073 mmol), 

^t,iT-7yv;^j;i^^>Kv<y7'Phf;i/ (O.OI4 mi. 0.073 mmol) ^1}U^. M 

tz^m^^s.mB\^^ m^WL-^m (13 mg, 0.021 mmoi. 58 X) ^B^mwtv 
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'H-NMR (400 MHz. CDCI3) 6: 2.70 (3H. s), 4.25 (2H, d. J = 6.4 Hz). 5.95 
(IH. s). 6.87-7. 05 (2H. m), 7.40 (2H, d. J = 8.5 Hz), 7.56 (2H. d. J = 
8.5 Hz). 7.66 (IH, d. J = 8. 1 Hz). 7.73 (IH. t. J = 7.8 Hz). 7.81 (IB. 
dd,- J = 8.1, 2.2 Hz), 7.91 (IH. d. J = 7.8 Hz). 7.99-8.09 (2H, m). 8.12 
(IH, s), 8.53 (IH, t. J = 2.2 Hz). 
MS m/z: 588 (M*+H). 

3 6 8: 3- [ [6- (4 PP 7x-JU;^;|/7l>-;|/) (2. 



^510113 5 IT^ietlfc [6- [ (4-^PP7x-;1.X;!/a}^-;1/) (2, 5- 
9y)Vi!rU'7y.r.)V) tfU 3 --r;U] /5=-;i/75> (31 mg, 

0.076 mmol) (D-J U u :^ ^ > (1 ml) mmz. Ot: J::T h U X5^;U7 S > 
(0.032 ml. 0.23 mmol), ^V^T-N, ^ - )Vtl )V )V ^ U ^} (0.014 
ml. 0.15 mmol) ^1S\X. '^^\ZX\imfmWhtz. Rf£:?g^tllcOt:tCT h 'jx 
^)VT^y (0.032 ml. 0.23 mmol), ^^CL^T'N, N-i^^^)Utl)Vn=f:^ Ji^^n 
|JK(0.014 ml. 0.15 mmoD^jiiPL, MUlZXZmrmmWLrc. j^Csfi'&tl^ 

m^:^^mmj;:<omz^m^mi£mmbrz> n^ntzmi^^^^^y^zx^ 

5IXL, mmi\:'^m (is mg. 0.036 mmol. 48 %) SrSfeS^t LT#/c. 
'H-NMR (400 MHz, CDCI3) 6 : 2.93 (6H. s), 4.44 (2H. d. J = 4.2 Hz), 4.76 
(IH, t. J = 4.2 Hz). 5.93 (IH. s). 6.85-7.04 (2H. in). 7.39 (2H, d. J = 




a 
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8.3 Hz). 7.56 (2H. d. J = 8.3 Hz). 7.58 (IH. d, J = 8.5 Hz). 7.74 (IB. 
dd. J = 8.5. 2.0 Hz). 7.98-8.06 (IH. m), 8.57 (IH. d, J = 2.0 Hz). 
MS m/z: 480 (M*+H). 

MMM 3 6 9: [6- (4-^Da7x~jl/7.>)l/t;::i;U) (2. 5--Jy)V^n 



P 7 x-JUXJl' *:-;!/) (2. 5 - v7;i'^D7x^;i') ;<^;H liU>?>-3 
-OH pt5";i/75> (34 Dig. 0.082 minol), RZS^ nnmM)^^)l^ (0.019 ml. 
0.25 mmol) ^iB'fb'&«Kl (16 mg. 0.034 mmol, 42 %) ^n^Wli^tLX 

mz, 

'H-NMR (400 MHz, CDCI3) 6 : 3.71 (3H, s). 4.40 (2H. d. J = 6. 1 Hz), 5.07 

(IH. brs). 5.93 (IH. s), 6.87-7.04 (2H, m), 7.39 (2H. d, J = 8. 5 Hz). 

7.55 (2H. d. J = 8.5 Hz), 7.60 (IH. d. J = 7.8 Hz), 7.70 (IH, d, J = 7.8 
Hz). 7.97-8.04 (IH, m). 8.55 (IH. s). 
MS m/z: 467 (M*+H). 

3 7 0: N- [ [6- (4 D□7x:l;l/X)U7J^-;P) (2. 5-v?7 



mmmz & 8 tmm<Dy5mz^o. ^mmz ^ i-cn'hnrz [6- [ (4-^d 




•a 
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/5^;i'7 5> (34 mg, 0.082 mmol) . IlXS^Wl:^ ^ y7.)Vt^:^)\^ 
(0.019 ml, 0.25 minol) M^b^tl (20 mg, 0.040 mmol, 49 X) SrS 

'H-NMR (400 MHz, CDCI3) 6: 2.97 (3H, s), 4.37 (2H, d, J = 6. 1 Hz), 4.70 
(IH, brs), 5.95 (IH, s). 6.88-7.07 (2H, m), 7.40 (2H, d, J = 8.3 Hz), 
7.56 (2H, d, J = 8.3 Hz), 7.65 (IH. d, I = 8. 1 Hz). 7.80 (IH, d, J = 8. 1 
Hz), 7.97-8.07 (IH, m), 8.61 (IH, s). 
MS m/z: 487 (MHH). 

USS^J 3 7 1: N- [ [6- (4 nn^x-jUT^/U^^::!;!/) (2. 5-v7 

;i/;fa7xn;i/) pt9";i^e'J 3 — r;u3 i^j-M - 1 -7iz5";i/-4-fcf 




^ ^ hm^wm^^'o . njsfys 5 iT#^nfc [e- [ (4-^u 

P7x-JU7>;i/3jx-JU) (2. 5 ->?7;i/:tD7x-;i/) p^^;H bf'J>'>-3 
--r;H ^5=-;i/75> (34 mg. O.O82 mmol). RZ>'1 -7-fe^;i^-4- tr^Uv 
>;<3;U7j^-;U=^ P U H (56 mg, 0.25 mmol) ^fflV^, ^IB^b^tl (24 rag. 
0.043 mmol, 52 %) ^^.^WmniiX^X^tL. 

'H-NMR (400 MHz. CDCl,) (5: 1.58-1. 79 (2H, m). 1.82-1.95 (2H, m), 2.09 

(3H, s), 2.30-2.41 (IH. m), 2.59-2. 70 (IH, m). 3.03-3.13 (IH. m), 3.82- 

3.92 (IH, m), 4.41-4.53 (2H, m). 4.55-4.63 (IH, m), 5.90-5.98 (2H. m). 

6. 85-6.94 (IH, m). 6.97-7.04 (IH, m). 7.40 (2H, d, J = 8. 5 Hz), 7.55 (2H. 

d. J = 8.5 Hz). 7.60 (IH, d. J = 8. 1 Hz). 7.66 (IH, d. J = 8. 1 Hz). 
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7.98-8.05 (IH, m), 8.53 (IH, s). 
MS m/z: 562 (MHH). 

3 7 2: [6- (4-^PP7xli>)UX;i/>i^:i;U) (2. b-z/V)V:^U 



mmmsSir-'^^tlfcZ- [ i4-i7 0uyx.=.)V:^}Vn^::.}V) (2. S-v 
7;P^P7xr;P) -5- + tfUi?> (50 mg, 

0.12 mmol) 0z^^UD^9> (2 mi) mmz. 0'C(c:Tt°'Jv> (0.040 ml, 
0.49 minol). l^l^-^^nC^ au^m^^)V (0.019. 0.24 minol) i^JOA, ^iSlCTl 
ffiSpPB^jfJ^bfe. S^&jg'&#l(C0rHT^DP=^^®t;t5";i' (0.019, 0.24 mmol) & 

iigjDL, ^taicT5B#PBiflfci$b/b. sjj&fg'&'^^i«^^^t-Ti$fe#L> mmm^ 

;^tB{b-&tl (50 iDg. 0.11 mmol. 88 «) SrSfeS^t LT#fe. 

'H-NMR (400 MHz, CDCI3) 6: 3.81 (3H. s), 5.18 (2H. s), 5.95 (IH, s), 

6.89-7.04 (2H. m). 7.40 (2H, d. J = 8. 5 Hz), 7.55 (2H. d, J = 8.5 Hz), 

7.65 (IH. d, J = 8.1 Hz). 7.78 (IH. dd. I = 8.1. 2.2 Hz). 7.97-8.03 (IH. 

m). 8.64 (IH. d, J = 2.2 Hz). 

MS m/z: 468 (M'+H). 

mMM 3 7 3: [ 6- [ (4-:^PP7xli;U;^;U7l>-;|/) (2. 
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^3 7 3-AR^Si^^3 7 3 -B) 




CI 



^M««J3 3 5T?#?>nfc [6 - [ (4-i?D0 7x-;UX;Pif:-;U) (2. 5 
-i^y)l^nyji:iJV) tfU v>- 3 --f;!^] (100 mg, 

0.25 mmol) (Dv^ODpt^> (3 ml) mUiZ. N-pt5^Jl/t JU^'J > (32 1. 
0.29 nmol), mk^\^U^=yJV7^> (26 mg, 0.36 mmol) ^M^. gtaiCT3 

ffiLT, ^iBSttl4^3 7 3 -A mmmt'^m (79 mg. 0.19 mmmol. 72 %) ^ 
&^B7l^tVX. mBl^^i^S 7 3-B mm\t{t^m) d? mg, 0.040 mmol. 

17 %) ^^^^mtLxmc. 

S#^3 7 3-A 

'H-NMR (400 MHz, CDCI3) 5: 5.97 (IH, s). 6.91-6.96 (IH, m). 6.99-7.05 
(IH. m), 7.40 (2H, d, J = 8. 6 Hz), 7.56 (2H, d, J = 8.6 Hz), 7.66 (IH. d. 
I = 8.1 Hz). 7.78 (IH. s). 7.96-8.02 (2H, m), 8.14 (IH, s), 8.75 (IH. d, 
I = 1.7 Hz). 

IR (ATR) cm-': 3237, 1589, 1594, 1475, 1428, 1394, 1322, 1280. 1236. 
1151. 1083. 1014. 
mp: 187-188 "C. 
MS m/z: 423 (MHH). 
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m^^S 7 3-B 

'H-NMR (400 MHz, CDClj) 6: 5.98 (IH. s), 6.91-6.97 (IH, m), 7.00-7.06 
(IH, m). 7.40 (IH. s), 7.41 (2H, d. J = 8.6 Hz). 7.57 (2H. d, I = 8.6 
Hz). 7.71 (IH. d, J = 8.3 Hz), 7. 90-8.02 (2H. m). 8.41 (IH. dd, J =8.3, 
2.1 Hz), 9.00 (IH, s). 

IR (ATR) cr': 3037. 1569, 1492, 1430. 1394. 1324, 1276, 1236. 1153. 
1081, 1012. 
mp: 194-196 "C. 
MS m/z: 423 (MHH). 

mum 3 7 4: 6 - [ (4-^aP7x:i;i/XJU>)^::i;i/) (2. S-z>^y)l^n 



IISfi««l3 3 8T#e)nfc [6- [ (4-^dd7x:i;PX;1/x1n-)0 (2. 5 

- v7;^;^■□7xn;^) tf 'j >^>- 3 --r;n ^ju^K^m (80 mg. 

0.19 mmoi) <D>^i;nn;^^y (5 ml) mmz. h'jX5^;P7=> (32 1, 0.23 
miDOl), 4-z^:^^)V7S.y\i^)9> (12 ig, 0.095 mmol). l-X=^)l-3- 
(3-v/^;i/7ay/Pfcr;U) )V-^^z^-i ^ (44 mg, 0.23 mmol) *3 

P^5^)Uv'^D'\+-y"> (30 1, 0.23 ininol) ^JQA. ^iatCT4.5B# 




Ci 
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T, mmt^i^ (58 mg, 0. II mmol. 59 %) ^^^m^tVXmco 
'H-NMR (400 MHz, CDCI3) 6 : 0.95-1.80 (IIH, m), 3.32 (2H, d. J = 6.4 Hz). 
5.98 (IB, s). 6.13-6.16 (IH, m), 6. 90-6. 96 (IH, m). 7. 00-706 (IH. in), 
7.40 (2H, d. I = 8.6 Hz). 7.55 (2H. d. J = 8.6 Hz), 7.69 (IH, d, J = 8.3 
Hz). 7.97-8. 02 (IH. m), 8.13 (IH. dd. J = 8. 3. 2.2 Hz). 8.94 (IH. d, J = 
2. 2 Hz) . 

MS m/z: 519 (M*+H). 

MHI&m 3 7 5: 6 - [ (4-^UDyjL=.)\^7s)l7i^=.)V) (2. 5-v7;P^P 

7xn;i/) ^^ju] -N- (5-^DDeuv>-2--r;i/) ~3^>7s.\^ 



USS^js 3 8-e4# 6 nfc [6- [ (4-^ pa7x-;U7>;i/*r;u) (2, 5 
-i^7 )VySr a yjL=.)V) t!Uv>-3-'f;H ti)Vt^>m (80 mg. 

0.19 mmol) <Di^^nn;^^> (5 ml) mWt\Z. h'JX^;U75> (32 1. 0.23 
mmol), 4-vp^5^;i/7 5 y eU v> (12 mg. 0.095 mraol), l-X^;i/-3- 

{3 -i^:^^)\^7 yzfaHJV) t!}\^t^'y^ S.\^1&.mm. (44 mg. 0.23 mmol) *3 
J;j;f2-75y-5-i7POtfUv> (29 mg. 0.23 mmol) ?:JPK.. ^ia{CT5 

LT. ^IS^b'&tJ (27 mg. 0.051 mmol. 27 %) ^^mi^tl^X'^tz. 




.CI 



CI 
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'H-NMR (400 MHz, CDCI3) 6: 6.04 (IH. s), 6.92-6.97 (IH. m). 7.01-707 
(IH, m), 7.42 (2H, d, J = 8. 6 Hz). 7.57 (2H, d. J = 8.6 Hz). 7.75 (IH, 
dd. J = 9. 1. 2.4 Hz). 7.80 (IH, d. I = 8. 1 Hz), 7.97-8.01 (IH. m), 8.26 
(IH, dd, J = 8. 1. 2.2 Hz). 8.28 (IH, d, J = 2.4 Hz) 8.33 (IH. d. J = 9.1 
Hz). 8.51 (IH. s). 9.12 (IH, d. J = 2.2 Hz). 
MS m/z: 534 (M*+H). 

mmm 376: n' . n* ->^>^5^;i/-6- C (4-^Da7x^;ux;i/»^ 
;u) (2. :iJ5">i!bH^>^H 



mmmsssi^n^nrz [6- [ (4-^pp7x-;px;pji^z:;w (2, 5 

-iyyjl^ay jL-)\^) fcf U v^>- 3 --r;H *;p7J^>i? (80 mg, 

O.lSminol) (Di^^an;<^y (5 ml) mmz, h^JX^JVJ^y (32 1, 0.23 
mmol). 4 ->?p^^;ur5 / 1^'J>'> (12 mg, 0.095 inmol), l-X^;U-3- 
(3->'/5';U75/:/Ptf;U) \^m.mM (44 mg, 0.23 mmol) ^ 

^ZSl. 1 - v;>^5^;Ut H7v> (21 1, 0.23 mmol) SriPA, M^\ZXl^m 

7^-l3#L. i/C>UU:^^y : = 50: l^ffilHJJ; Otffc^li^MJE 

jilSLT. SIBIb^tl (60 mg. 0.13 mmol. 68!!;) ^*gfe*I^J^tlK<h tT^#fe. 
'H-NMR (400 MHz, CDC 1 3) 6 : 2.57 (0.9H, s). 2.72 (5. IH, s), 5.98 (IH. s). 




0 Me 



CI 
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6.48 (0.1 5H. s), 6.90-7.06 {2.85H, in). 7.41 (2H, d, J = 8.6 Hz), 7.56 

(2H, d, J = 8.6 Hz), 7.68 (IH, d, I = 8. 1 Hz), 7.97-8.04 (IH, m), 8.13- 
8.17 (IH, m), 8.94 (0.85H, s), 9.07 (0.1 5H, s). 
MS m/z: 466 (M*+H). 



IISIS««J 3 7 7: N' - (y y >- 2 -6- f (4-^oo7x::: 
;uxji/7i>ii;u) (2. 5->^7;i/^a7x^;u) :nii5">^b: H^s^f^ 




CI 



^mms ssr'^i^ntz ce- [ (4-^DP7x-;i/XJi/7t^-;i/) (2. 5 

-i?y)V^uy x.:z)l) t! U v>- 3 --Y;!/] ij;U:^>M (80 Dig. 

0.19 Dimol) (n^y^XiUi^^y (5 ml) mmz. h'JX5";U75> (32 1. 0.23 
mmol), 4->^p^5^;UT5/tf'J v> (12 mg, 0.095 ramol), 1 -X5^;i/- 3 - 
(3-vp^5=-;U7^y ■/□tfJl/) ;^J>'^7Hv-1'S Fii®?^ (44 mg, 0.23 mmol) ^ 
d;t^'2-77>t H^vK (29 mg, 0.23 mmol) ?:»PX, ^iafCT7. 5P#rBl^i^ 

'>*^PD^iS'> : = 50:l^m?a5ckO#fc^liSrMlEliSSb 

fc. #^)nfcH^^>^^nn/^>-A:^^1i->^DS^ab. ^IB^b^tl (58 
mg, 0.11 mmol, 58 X) ^^mi^t\^X%Tz. 

'H-NMR (400 MHz, CDCI3) 5: 6.01 (0.7H. s), 6.02 (0. 3H, s). 6.55 (0. 7H. 

dd, J = 3.4, 1.7 Hz), 6.91-6.96 (IH, m), 6.99-7.04 (IH, m), 7.21 (0.711. 
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d, J = 3.4 Hz), 7.41 (2H. d, J = 8.6 Hz). 7.53 (0.3H, dd. J = 1.7. 0.7 
Hz). 7.56-7.60 (3H. tn). 7.74 (IH. d. J = 8.3 Hz). 7.77 (0.3H, d. J = 8.8 
Hz), 7.95-7.99 (IH, m), 8.15-8.19 (IH. m), 8.99 (0.3H, s), 9.03 (IH. d, 
J = 2.2 Hz), 9.14 (0.7H. brs). 9.67 (0.7H, brs), 9.98 (0.3H. brs). 
MS m/z: 532 (M*+H). 

3 7 8: N- [ [6- [ (4-^nnyj:-)\/7.)V-i^~)l) (2. 5 -y 
7>)U:tP7x:i;U) yf^^M tf'J>?>- 3 --fJU] - (E) -3- (tf 




mmms 5 im^otirc [6- C (4-j^dp7x-;|/;^;I/7Jn-;i.) (2. 5- 

i^7)V^a7x.-)V) t°U v>- 3 /^;U75>' (41 Dig. 

0.10 mmol), (E) -3 - ( e U i^>- 4 --f JU) 7 ^ ^) JVm. (15 mg, 0.10 
ininol)> ^>'/h^)7V--)V-l—t-)\^ (14 mg. 0.10 mmol), S0^N-pt5^;U 
t;i/3^:'J> (0.011 ml, 0. lOmmol) (Di/^ U Q^^> (1 ml) ^?^t', Ot:{3T 

i-x^'ji'-s- (3-v'p^5^;i/r$yyotr;i') ;*j;i'Ji^v'< 5 (i9 

mg, 0.10 mmol) ^1X\^, ^WL\ZX\mN\mWV1tc Sl«^?i-&%Sr«S?paW7jctC 

t# e> nfe^it 7 ^ ^> ->3. U * -Jr Jl/^ □ V h ^ 7 - tC# L , m^Ji^M 

^le^b^tl (35 mg. 0.065 mmol. 65 X) ^efeil#:<i: bXtffc. 

•H-NMR (400 MHz, CDCl,) 6 : 4.53-4.66 (2H. m), 5.93 (IH. s). 6.09-6.17 

(IH. m), 6.57 (IH. d, J = 15.6 Hz), 6.86-6.93 (IH, m), 6.96-7.04 (IH, m). 

7.34 (2H, d. J = 5.9 Hz). 7.40 (2H, d. J = 8. 5 Hz). 7.56 (2H. d. J = 8.5 

478 



wo 03/055850 



PCT/JP02/13792 



Hz). 7.60 (IH, d, J = 15.6 Hz). 7.61 (IH, d, J = 8. 1 Hz), 7.74 (IH. dd, 

J = 8. 1, 2.2 Hz), 7. 99-8. 06 (IH, m), 8.59 (IH, d. J = 2.2 Hz). 8.64 (2H. 
d, J = 5.9 Hz). 
MS m/z: 540 (MHH). 

3 7 9: [6- [ {4-'ifUayx.=-)\^7.)V-i^=.)U) (2. 5-x7JU:t 



%ws^m z t.n%(r>-nm:.^'o . iiig«aj3 3 8T'#e>nrc [e- [ {^-^u 

□ 7x-;i/X;i/jJ^:iJU) (2. 5 ->^7;i/:tD7x:iJU) t!U>'>-3 
-■fjU] ;^;i'7t^>i? (212 mg. 0.50 raiol)> Rt/^^^^rJP'tN U > (0.047 ml, 
0.50 mmol) mi.\\:^m (240 mg. 0.47 mmol, 94 %) ^^^U^hX^X 

'H-NMR (400 MHz, CDCl,) 5: 2.61 (2H. br s), 2.74 (2H, br s). 3.69 (2H, 
br s). 4.04 (2H, br s). 5.97 (IH. s), 6. 88-6. 95 (IH. m), 6. 98-7.06 (IH. 
m), 7.41 (2H. d, J = 8.5 Hz). 7.57 (2H. d. I = 8.5 Hz). 7.73 (IH, d. I = 
8.1 Hz), 7.79 (IH, dd. J = 8. 1, 2.2 Hz), 7.95-8.02 (IH, m), 8.64 (IH, d, 
J = 2.2 Hz). 
MS m/z: 509 (MHH). 

3 8 0: [6- C (4-^aa7xr:;i/7>;Uzlsli;U) (2. 5->^7;U;t 

□ 7xi:>lU) e'j v?>- 3--<;P] (l. l -i^:t:^V- l A ^-5=-:t 
^;i/4^'J>-4--i';i/) jy (^b-^it^A) [6- r (4->^aD7x- 
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[6- C (4-i'oo7x-;i/x;i/3^:i;u) (2, 5->^7;w:to7x-;i/) 
If u>?>-3— y;!/] (^^^ejvt^vy- 4-^ )V) i^^/y (i53 mg, 

0.30 mmol) ©i^^PO^^> (3 mi) ^flKt-, Z-^uuWk^^^ (96 mg, 
0.36 mmol) S^kJ^TtCTJDA, ^iai3T2l^rBlJtJ^bfco SlfrJ^i^?: ODP^ 

l:2jtaigl5cfcO#yt^^S^£Mi£a^L.T, ^Ififb^^^A WmL\\L^m) (81 mg, 
0.15 mmol, SOX) ^efe«»*i:LT#, S^i7DD>jS'> : ^iS^y-;W = 10:1^ 
aig|5J;D#fc5^'H&MEEIiJagbT, ^fB^k'&^lB (i«Mtt{b-&#l) (73 mg, 0.14 
mmol. 46 J!) LT#^c, 



'H-NMR (400 MHz, CDCI3) 6: 3.10 (4H. brs). 4.13 (4H, brs), 5.99 (IH, s), 
6.88-6.93 (IH, m). 7.00-7.06 (IH, ra). 7.42 (2H, d. J = 8. 5 Hz). 7.58 (2H, 
d. J = 8.5 Hz). 7.79 (IH. d. J = 8.1 Hz), 7.86 (IH, dd, J = 8. 1, 1.7 Hz). 
7.97-8.02 (IH. m), 8.71 (IH, d, J = 1.7 Hz). 
MS m/z: 541 (MHH). 



'H-NMR (400 MHz. CDCI3) 6: 2.70-3.00 (4H. m). 3.74 (IH. brs). 4.10 (2H. 
brs). 4.63 (IH. brs). 5.98 (IH. s). 6.88-6.94 (IH. m), 7.00-7. 06 (IH. m). 
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7.42 (2H. d. J = 8.6 Hz). 7.58 (2H. d, J = 8. 6 Hz), 7.77 (IH. d. J = 8. 1 
Hz), 7.84 (IH, dd, J = 8.1. 2.2 Hz). 7.98-8.02 (IH, m), 8.70 (IH. d. J = 
2.2 Hz). 

MS oi/z: 525 (MHH). 

3 S l : N- iS~^^)l^=f':f:/a}d)V) -e- C U-^UUyx.Z.)V 

7s)\/t^::-)V) (2. 5-y7;P:tP7x:i;u) m5">7$H 




uy x.ZL)V7.)Vt^Z.M (2, 5->?7;i':t0 7x-;i/) tf'J>'>-3 

-'f;u] *;i/7j?>i! (212 mg. 0.501DID0I), s.t;J3-^5^;i/?*7'Dtf;P75> 

(0. 055 ml. 0.50 mo\) ^SrfflV^, ^M-^tl (238 mg, 0.47 mmol, 93 %) 

'H-NMR (400 MHz. CDClj) 8: 1.92-2.01 (2H. m), 2.14 (3H, s), 2.63 (2H. I, 
J = 6.8 Hz), 3.58-3. 64 (2H, m), 5.99 (IH. s), 6. 57-6.64 (IH, m), 6.90- 
6.97 (IH. m), 6.99-7.06 (IH. m), 7.41 (2H. d. J = 8. 5 Hz). 7.56 (2H. d. 
J = 8.5 Hz). 7.71 (IH, d. J = 8. 1 Hz). 7.96-8.03 (IH. m). 8.16 (IH, dd. 
J = 8. 1, 2.2 Hz), 8.96 (IH, d, J = 2.2 Hz). 
MS m/z: 511 (M*+H). 

Ml^m 3 8 2: N- (3 ->^;i/7»)U^:i;i/7°ae;i/) -6- [ (4-^pp7 
x.-}V7.)VtsZ.)V) (2. 5 -y7JU:tP7xn;i/) ^5"J1/] -J5^>7$ H 
(^b^tlA) RD^N- (3-^^JU7.;U7.<f n;Uy^abf;u) - 6- [ (4-^a 
uy x.zL)V7.)Vt^::-)V) (2, 5 - v7;i/^a7xii;U) -n^>7a 
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N- (3-^'^)V^:t'fa\i)V) - 6- [ (4-i'PP7x-;i/7.;PxJs-;i') 
(2, 5--Jy)\^^X2y^:i)l) ^f-M =.zi^>7^\i (153 mg, 0.30 mmol) 

(Di;c7un^^> (3 ml) mmz. o'C(iT3 -^PDii^ms^ 

±) (96 mg. 0.36 mmol) *JnA, ^^^fCT S^P^mi^Lfe. SJE&^g^#l<&l^a^ 

^)lJi-7-)HZX^^'^. ^KL, ^IB{k-&i|^A (53 mg. 0.098 mmol. 32 %) 

IH^k^tlB (68 mg. 0.13 mmol, 43 51;) ^B^mWtLxmco 

'H-NMR (400 MHz. CDClj) 6: 2.20-2.30 (2H, m), 2.98 (3H. s). 3.17 (2H. t. 
I = 6.8 Hz). 3.65-3. 72 (2H. m). 5.99 (IH. s), 6.82-6.88 (IH. m). 6.90- 
6.97 (IH, m), 6.99-7.06 (IH. m). 7.41 (2H. d, J = 8. 5 Hz), 7.56 (2H. d, 
J = 8.5 Hz). 7.72 (IH. d. J = 8.1 Hz). 7.96-8.02 (IH. m). 8.16 (IH. dd, 
J = 8. 1. 2.2 Hz). 9.00 (IH. d. I = 2.2 Hz). 

MS m/z: 543 (MHH). 
it^mB 

'H-NMR (400 MHz. CDCl,) <5 : 2.11-2.23 (IH. m). 2.26-2. 37 (IH. m), 2.63 
(3H. s). 2. 78-2. 86 (IH, m). 2. 92-3.00 (IH. m). 3.51-3.61 (IH, m). 3.66- 
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3.75 (IH, m), 5.99 (IH. s), 6.90-6.98 (IH. m), 6.99-7.06 (IH, m), 7.40 
(2H, d. J = 8.5 Hz). 7.55 (2H. d. J = 8.5 Hz), 7.69 (IH, d, J = 8. 1 Hz), 
7.88-8.01 (2H, m), 8.22 (IH. dd, J = 8. 1, 2.2 Hz), 9.08 (IH, d, J = 2.2 
Hz). 

MS in/z: 527 (MHH). 

mmms 8 3 : 2-i7UU-b- [ (3-^aabfUy>-4-^JU) (2, 5 



##0!l3 3T#e>nfcv5^;f^i!S- (6 -^□P-3-tr'J v;i^) 0-y.^)V 
(164 mg, 0.70 mmol) (J^J.^J-)V (7 ml) mmzm'^im\ti' V ^) 0 h.-M.m 

m (7 ml) ^iiW7L. %Qx:\zxzmmw\^tz. .sj&^g^ti^^ia^Ti^aJLfcm, 

#%0>J4 8-e#^n/c3-i^PO-4- [ (2. S-Vy)V^U7x.Z.)]/) -t 
Hd + v^.^;!/] brij>f> (153 mg. 0.60 mmol) (DV^uu:^^y (3 ml) m 
m\Z. 0'Cl3Th'jX^;i'7 5> (0.167 ml. 1.20 mmol), ^k^i^xm't^^ yT. 
)Vt^ZL)V (0.070 ml, 0.90 mmol) $JP;i, ^ia{3T2lltmj$!Lfc. 

tfbtlfcMON. N-vp(5^;UAtNjl/A7= K (3 ml) ^fglC. 6-i^DD-3 
-\f*Ji^>^t-)V<DN. N-v^5";U7}n;WA75 H (2 ml) 'A^^Xmm 
tl'JO/^ (100 rag, 0.72 mmol) ^iP^, ^rai;iT18BtrBmJ4i Lto ;5itNyE^#J 




a 
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mmm^L. mBit^^ (ni mg. 0.29 mmol. 48 %) SrefeS^tLTIffc. 
'H-NMR (400 MHz, CDCI3) 6: 6.04 (IH, s), 6.95-7.05 (2H, m), 7.10-7.20 
(IH, in). 7.25 (IH, d, J = 8. 1 Hz), 7.57 (IH, d. J = 5. 1 Hz). 7.60 (IH. 
dd, J = 8.1. 2.5 Hz), 8.31 (IH, d, J = 2.5 Hz), 8.54 (IH. d. J = 5. 1 Hz), 
8.59 (IB, s). 
MS m/z: 383 (M*+H). 

3 8 4: 2-^ao-5- [ (3-'^nn\^^Ji^>-4--(}V) (2. 5 

2_^pp- 5- [ (3 -/7PDtf u v>-4-<;i') (2, 5-i?7)V^ay 
x-;i/) ptf^JI/f'^t] tf>Jv'> (109 mg, 0.28 mmol) (4 ml) m 

miz. mmmit7i^^7K (2 mi) R^X-tt Uyx>mA7>^:^'>AEl7Kfa#I 

(30 mg) ^mx^u\zximf^mwvrzo Kfi:sM'^mzmmj:L^jv^i}w^, mfa 

<&MEEiiil L fco ^ 7 5 V ^ V U :^ ^ A □ -7 h ^ 7 ^ - L , 
(108 mg. 0.26 ffliol. 92 %) ^B^^WthX'^ito 

'H-NMR (400 MHz. CDCI3) 6: 6.26 (IH. s). 6.94-7.03 (IH, m), 7.06-7.15 
(IH. m). 7.44 (IH, d. J = 8.3 Hz). 7.50-7.56 (IH, m), 7.89 (IH. dd, J = 
8.3, 2.7 Hz). 8.12 (IH. d. J = 5. 1 Hz). 8.59 (IH. d. J = 2.7 Hz). 8.61 
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(IH, s). 8.66 (IH. d. ] = 5.1 Hz). 
MS m/z: 415 (MHH). 

m^mm s s s : s- [ (3-^DDfcf'j>^>-4--r;n (2. s-i^yju-to 



2_^00-5- [ (3-i70Dtf'J v>-4-'f ;U) (2. 5->'7;P^P7 
X— ;!/) p^5^;PX;U3t;— trUv> (66 mg, O.I6 mmol) h::: h 'J;!' 

(2 ml) ^^^t::, (94 mg, 1.60 mmol), RU^^^bx h 77x:n 

(134 mg, 0.32 mmol) ^IM^. immu^MMLfz. Kl^Wa 

omtc^m^m&mi^L. muit^<^ (4.5 mg. 0.011 mmoi. i %) ^^^mi^ 

'H-NMR (400 MHz, CDCI3) 6: 6.26 (IH, s), 6.93-7.13 (3H, in). 7.50-7.56 
(IH. m). 8.01-8.08 (IH, m). 8.13 (IH, d. J = 5. 1 Hz). 8.48 (IH. d, J = 
2.2 Hz). 8.60 (IH, s), 8.66 (IH. d, J = 5. 1 Hz). 
MS m/z: 440 (MHH+MeCN). 

3 8 6: N' - [6- [ (4 □□7xz:;i/X;i/3i^ii;i/) (2. 5-v 
yjl^uyx-ji^) ^^>)l/3 b°'Jx>-3 -<;U^^Ux>1 -2-5";j-7x> 
:^>il/4^ti H7vK 
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CI 



^mms 3 sx-ni^tirc ce- [ (4-^pd7x-;i/x;u*-;i/) - (2. 5 

->'7;U:rP7x-;i/) :A^JI] hf'Jv?>-3-^Jl/] :^;UA*;i/xtK (100 rag, 
0.245 mmol), *5j:t;2 -5^:r7x>:^7;U/}^h H (41.7 mg. 0.294 mmol) 

(3 ml) ZBrn^UX-mWlytco ¥rliiVrcmW^m.MV. 

(91.0 mg, 0.171 mmol, 70ii;) &efeS#:<i: LT^^t. 

'H-NMR (400 MHz, CDCI3 / DMSO-de) (5: 5.98 (IH, s), 6.93-7.01 (IH, m), 
7.02-7.09 (IH, m), 7.14-7.20 (IH, br m). 7.42 (2H. d, J = 8. 5 Hz), 7.57 
(2H. d, J = 8.5 Hz). 7. 62-7.73 (2H. br m), 8.02-8.20 (3H. m), 8.95 (IH, 
s), 11.5 (IH. s). 

IR (ATR) cm-': 3302, 1655, 1597, 1541, 1489. 1419, 1394, 1321. 1279. 
1149. 1078. 1016, 966, 889. 831. 822, 762, 725, 710, 611. 552. 509. 465. 
MS m/z: 532 (MHH). 

mmm 3 s 7 : e- C U-!7any3i=.)U7.}VTi^:z)\/) (2. 5-i^y)l:tn 



0 




CI 



||ffi^?d3 3 8T*t#e>nfc [6- [ (4-^DP7xz:;UXJU7!s-;i.) (2. 5- 

>f7;u:ra7x-;i/) pt5^;u] t°'j v>- 3 ;u] tj)it^>m. (loo mg, 
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0.236 mmol) (Di^^un^^> (4 ml) JiS^tC. 5";r-;i/^oU K (1. 00 ml), 

tc. Rmm^mm^miy, '^<E>nrc^m^z^^on;<^> (em) izmmi^rc^^ 
2z% 7>t-77K (2 mo^ip^fc. Rft^mt:^^x'zmmmwvrz^. im^M 

(47.9 mg, 0.113 mmol. 46X) ^Bf^mi^tbT^tCo 

'H-NMR (400 MHz, CDCI, / DMSO-dj) 5: 6.00 (IH, s), 6.38 (IH, br s), 
6.94-6.99 (IH. m). 7.02-7.08 (IH. m). 7.43 (2H. d, J = 8.5 Hz), 7.56 (2H, 
d, J = 8.5 Hz), 7.67 (IH, d, J = 7.6 Hz), 7.65-7.75 (IH, br m), 7.99- 
8.04 (IH. m), 8.26 (IH, dd, J = 8. 1. 2.4 Hz). 9.12 (IH. d, J = 1.7 Hz). 
IR (ATR) cm-': 3442, 3165. 2954. 1670. 1624. 1595, 1496. 1410, 1373. 
1313. 1279, 1232, 1176, 1147, 1086, 1012. 831, 816. 754, 710. 667, 606, 
552, 499, 465. 
MS m/z: 423 (MHH). 

MMm 3 8 8: 6- [ (4 -^□□7x:i;UX;i/^li;i/) (2, 5->^7;U;tD 
7x:z;l/) ^^>>U] -N- (4-^^Jl/->^D^^vJl/) -J5">7$H 



|IMfi»J3 3 8Ti#e>nfc [6 - C (4-:J7D07xr:;i/X;i/7jx-;U) (2, 5- 
'jy)l:i-Dy 31=1)1) eu 3 --f ;U] (100 mg, 

0.236 mmol) (Dzy^un;<^> (4 ml) ^IWtC, 5^^->»Ui7D'J K (1.00 ml). 
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_^^;p:Ejl,5j^ij> (51.8 1, 0.472 mmol), ii^U4 - ^f^'f-JV'yi; n^^i/JV 
7 = > (37.4 I. 0.283 mmol) ?&DP^^. Sl&«t«r^iaT18B#W««iU^c^. 

^^L. mtiit'^m (70.3 mg. 0.135 mmol. 57!i;) ^B^m^tLxmco 
'H-NMR (400 MHz, CDCI3) 6:0.92 (1.8H, d, J = 6.6 Hz). 0.96 (1.2H. d. I 
= 6.4 Hz), 1.05-1. 30 (3H. m). 1.32-1.43 (0. 6H, m). 1.55-1.83 (4.4H, m), 
2.03-2.12 (IH, m). 3.86-3.97 (0.6H. m), 4.20-4.28 (0.4H, m), 5.88 (0.6H. 
d, J = 7.1Hz), 5.98 OH, s), 6.18 (0.4H, d, J = 7.3 Hz), 6.90-6.96 (IH. 
m). 6.98-7.06 (IH. m), 7.41 (1.2H, d. J = 8. 1 Hz), 7.41 (0.8H, d. J = 

8.1 Hz). 7.56 (1.2H. d. J = 8.1 Hz). 7.57 (0.8H, d. J = 8.1 Hz). 7.67- 
7.72 (IH. m), 7.97-8.05 (IH, m), 8.10-8.18 (IH. m). 8.93 (0.6H. d. J = 

2.2 Hz). 8.96 (0.4H. d. I = 2.2 Hz). 

IR (ATR) cm-': 3381. 2935. 1643, 1595, 1525, 1489. 1394, 1317. 1281, 
1234. 1171. 1147. 1078. 1016. 966. 897. 831, 823, 764, 729. 609. 548, 
469. 413. 

MS m/z: 519 (MHH). 

MMM 3 8 9: 6 - [ (4 - a P7 x^JWX;i/^^;U) (2. 5->^7;i^^o 
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CI 



mmmsssm^ntz [6- [ (4-^dd7x-;ux;i/>j^-;i.) (2. 5- 
'jy)\^^nyx.=.}\^) t!'Jv>-3-'r;H ti)lt^>m (lOO mg. 

0.236 mmoi) (Di?'9DU^^> (6 ml) ISS^KtC, N- ^^^JV'EJl^t^O > (77.7 
1, 0.708 mmol), O - ^ t H □ ^ '>;U7 5 (23.6 mg. 0.283 

mmol), 3- ( 3 - ':^/5';i/7 ^ / ;^7;i/7H'>*-r5 

HiLBJEiS (54.3 mg. 0.283 mmol) ^m^fc, Klt^m^ mm^UrmWVIt'^. 

xh^tKD77> (1 ml) ^m^tco Kmm^\mm^ux^mwiyrc^^ 

(55.1 mg. 0.122 mmol, 52S;) «:6fii(^5|c<i: UT»fc. 

'H-NMR (400 MHz. CDCI,) 5: 3.90 (2.4H. s), 3.97 (0. 6H. s). 5.97 (0. 2H. 
s), 5.98 (0.8H. s). 6.90-7.07 (2H, m), 7.39-7.46 (2H. ra). 7. 54-7.59 (2H. 
m), 7.63 (0.2H, d. J = 8.3 Hz), 7.73 (0.8H. d, J = 8.1Hz), 7.94-8.00 (IH. 
m), 8.10-8.15 (IH, m). 8.76 (IH. br s), 8.92 (0.8H. d. J = 1.7 Hz). 9.01 
(0.2H. d. J = 1.5 Hz). 
MS m/z: 453 (MHH). 

mi^m 3 9 0: N. [6- [ (4 □a7xi:;i/XJU7lNX;U) 

(2. 5--:x7;U;ra7xXjl/) eu >^>- 3 -<;U] /^JU7S> 
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mmmSSSXn^tlfz [6- C (4-^OP7x-JI'X;I/4^z:M (2, 5- 

i?y)V^oyju:z)l) tf U -:^>- 3 -^;H :^;UA';i/xt: H (lOO mg. 

0.245 mmol) , -J ^^)IT ^ XDy" h y \i \^ uy y >mW. (2.0 M, 0.25 ml. 
0.50 Dimol) :SLUmWt (0.029 ml, 0.51 mmol) 1 . 2 - P □XtJ' > (5 
ml) [zmMLfcm. MUiZXh^JJth^iyymitt^Omi-h^)^!^ (115 mg, 
0.515 mmol) ^mpLtZo SiaJCT3BMl^b/c^. S^&^l^tltCiafnaWTKR 

6 js^MEEiiss bT# e> ntcmm^^^y ^ -> a. -> u yju □ h y 5 7 >f 

>J;^dd;*^$'>' : = 40:1 ^dlSBck «9^#fe5i-®^J^IE?iiS& 

LT, efea#^#fc. #e)nfc@^^^A=^r+l->{CTWL^t3^b^tl (SS mg, 
0.20imol, 82X) S:efei|!»*iUTf#fc, 

'H-NMR (400 MHz, CDCl,) 6: 2.23 (6H, s), 3.43 (2H. s), 5.94 (IH. s), 
6. 88-6. 98 (IH, m), 6.98-7.06 (IH. 1), 7.38 (2H, d, J = 8. 6 Hz). 7.52- 
7.62 (3H. m), 7.71 (IH. dd. J = 8.1. 2.1 Hz). 7.98-8.08 (IH, m), 8.51 
(IH, d, J = 2.1 Hz). 
MS m/z : 437 (MHH). 

3 9 1: N- C [6- [ (4-:^aP7x^;i/X;P^IiJl/) (2. 5->^ 

x^;i/) 7a > 
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^mmss sm^^ntz [6- [ (4-;^OP7x-;U;^;i/*-;U) (2, 5- 
v7;U^P7x->>U) If'J 3 ;t>;UA*;i/xt: K (lOO mg. 

0.245 mmol) , (2 h + '>X^;i/) 7S> (70 ng, 0.53 minol) &I>'S^ 

(0.029 ml, 0.51 mmol) $1, 2-i^^OPX:5'> (5 ml) fC^^IL/S:^, 
^£(CTh'J7-fch^->7K^<b*'^*-:M-'J'^A (115 mg. 0.515 minol) ^iJQ^ 

xn<bnrzmmmt^yyy'y:i.i^^)t!y)i{7n'7hifyy^-\zni^. 

>:mmx^J\^ = 3:2 JgttigBJ: «9#fc5^1IS:MBE«iaSbT. efeB^&#fe. 
#bn/i@#2:A+1i->fCTi5fejtU^IB{b^«fe (101 mg. 0.192 mmol, 78X) ^ 

'H-NMR (400 MHz, CDClj) 6: 2.73 (4H, t, J = 5.8 Hz), 3.31 (6H, s), 3.47 
(4H. d, J = 5.8 Hz), 3.75 (2H, s), 5.93 (IH. s), 6.88-6.97 (IH. m), 
6.97-7.07 (IH. m), 7.38 (2H, d, J = 8.8 Hz), 7. 50-7.60 (3H, m). 7.76 (IH, 
dd, I = 8. 1, 2.0 Hz), 7.98-8.08 (IH. m), 8.54 (IH, d, J = 2.0 Hz). 
MS m/z : 525 (M*+H). 

MM^^l 3 9 2: 6- [ (4 - ^ □ □ 7 x-;U7>;i^^:i;i/) (2. 5--yy)V:tO 
7xr:;U) -N. N-i^^5";i/r:j^>7$ H 
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3IJg«»J3 3 8"e#e>nfe [6- C (4-:^oP7xn;u;^;Ui^-;U) (2. 5- 
>f7)\^:tnyjL-}V) 3 )V] :^)Vt^>m (90 mg, 0.21 

mmol) , >©xh7 1 KD77>^SS (2.0 M, 0.21 ml, 0.42 

mmol). 4- (v/5";U7Sy) lf'Jv> (15 mg, 0.12 mmol). RTSh^)Ji^)l 
(0.045 ml, 0.32 mmol) &v^DD^i5'> (5 ml) izmML. mUiZX 

i-x^ji/-3- (3-':^pt^;i/75yyoe;p) *;u7}?v<5 K^g^il (6i 

mg. 0.32 mmol) <£rjn^fc^, ^WZXHmmmWLIto SiSii^^^i^ffiiiSS 

if> : B^nx^^ju = 2:1 mm^omz^m^m&mmLT. muit^m (35 

mg, 0.066 mmol, 90X) $:efel|!^5^<h tT#fe. 

'H-NMR (400 MHz, CDCI3) 6: 3.01 (3H. s), 3.14 (3H, s), 5.97 (IH, s), 
6.88-6.99 (IH, m), 6.99-7.08 (IH, m), 7.40 (2H. d, I = 8.7 Hz), 7.57 (2H, 
d, J = 8.7 Hz), 7.70 (IH, dd, J = 8.0, 0.7 Hz), 7.82 (IH. dd, J = 8.0. 
2.2 Hz), 7.93-8.04 (IH. m). 8.68 (IH, dd, J = 2.2, 0.7 Hz). 
MS m/z : 451 (MHH). 

3 9 3: [6- [ (4 -:^Da7x:i;i/7.;U7lN-;i/) (2. 5-v7;i^^ 

||»J3 3 8T#bn/5: [6- [ (4 □07xX;UX;U*-;P) (2, 5- 

>?7;U:*-P7x-;i/) tfU>'>- 3--1';U] ii)Vt->m. (90 mg. 0.21 

mmol) . N-^5^;Utr'^^v> (0.036 ml, 0.33 mmol). 4- {'y:^^)VT^ 

J) trUv> (15 Big. 0.12 inmoi). SJ/H U X5^;i<'7 5 > (0.045 ml, 0.32 
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mmol) ^z^i7Un;^^y (5 ml) \zmmi^^ SiSfCT 1 -X5"JU- 3 - (S-v 
^^;i/7 5y :/atf;i/) tui^ii^-y-i (6! mg. 0.32 mmol) ^ijpx.fco 

MmzximfBmWLfz'^. Sf&ig^ti{cN-^5";i'tr^-7v> (o.ose mi. 

0.33 mmol). hUX5^;i/75> (0.045 ml, 0. 32 mmol) RtX 1 -X^'^U- 3 - 

(3-v^^;i^75yyot!;i/) tDVt^-y^ (61 mg, 0.32 mmol) ^ 

^ J-)V = 25:1 ^mgBckOtffc^M^MEEii^LT, ^sB^b^tl (86 mg. 
0.17 mmol, SOX) ^^^mMtLXntc, 

'H-NMR (400 MHz, CDCI,) 5: 2.33 (3H. s), 2.38 (2H, br s), 2.50 (2H. br 
s), 3.44 (2H, br s), 3.81 (2H, br s). 5.97 (IH, s), 6. 87-6. 98 (IH, m), 
6.98-7.08 (IH, m), 7.40 (2H, d, J = 8.8 Hz), 7.57 (2H, d, J = 8.8 Hz), 
7.71 (IH. dd. J = 8.1, 0.7 Hz), 7.81 (IH. dd, J = 8.1, 2.2 Hz), 7.94- 
8.04 (IH, m), 8.66 (IH. dd. J = 2.2. 0.7 Hz). 
MS m/z : 506 (MHH). 

3 9 4: 4- [2- [5-^DD-4- [ (4 □ □7xXjl/X;i/»X 

ju) - (2. 5->^7;u:tP7xx;w brus^>-2— I';!/] 7$yx 



ll]5S0iJ3 4 9T#enfc4- [2- [5-i7nD-4- [ (4-^P07xX;i/ 

7.>/U*:X)l/) - (2. 5 -i/7Jl/:tP7xX;i/) hf U v>- 2 -'T ;U] 

7$yx5^;H ^:;U*U>-N-^^vK (78 mg. 0. 14 mmol)^@f-m(2.0 mDch 
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mi.Q vi\)(DM'^mmzmmLrzo zn^Q o x:\zMmLx m mg, 0.72 
-jw^aaMAmmy \z^Kimmv. ^le^b^^^ (30 mg. Ao%)^mz, 

'H-NMR (400 MHz. CDCl,) 6: 2.5-2.8 (6H, m). 3.59 (2H, br). 3.81 (4H, 
br). 5.45 (IH. br), 6.10 (IH. s), 6.88 (IH, ra), 7.01 (IH. m), 7.25 (IH, 
s), 7.42 (2H. d, J=8.8 Hz). 7.49 (IH. in), 7.60 (2H, d, J=8.4 Hz). 7.97 
(IH. s). 

MS m/z: 542 (MHH). 

MMM 3 9 5: 2- [N- [5-^nn-4- [ (4-^ nay jc=.)V^:t) - 



«^J3 4 2T#^tlfc2, 5-v?^PD-4- [ (4 O x-^l^^^^) 
- (2. 5 -i^7;P:rD7x-;|/) tfUi^^ (78 mg, 0. 19inmol) i:N. 

N' -y>^^)\^JL^]y>i^7^>(m ti\)(Dl, 4-i?:t^D-> (2.0 ml) 

^^mnmn.'rmx:r2Bm'^wvtzo gis^T-?^^^, mx5";K4o ibDt 

h^b h'D 7^X10 ml) fCig^P?L)t^H, h'jX^JU7 5>(31 mI, 
0.22 mmol). tert-7'5^;i/>'*>'l'^-t- h (49 mg. 0.22 mmol) ^^STJD^ 




CI 
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(68 Bg, u %)^m^<^ntiyxnrco 

'H-NMR (400 MHz, CDClj) 5: 1.26 and 1.32 (9H, br-s, rotamer), 2.75 and 
2.78 (3H, br-s, retainer). 2.95 (3H, br-s). 3.30 (2H, m). 3.65 (2H. m). 
5.92 (IH. s), 6.6-6.8 (IH, m). 6.84-6.97 (2H. m), 7.05 (IH. m), 7.14 (2H, 
d, J=8.8Hz), 7.17 (2H, d, J=8.4 Hz), 7.98 (IH, s). 
MS m/z: 568(M*+H). 

mmm 396: 2- [N- [5-^pp-4- [ (4-^PP7x::iJi/7.;i/4^:i 
A) - (2. 5-v7>iP^P7x::i;U) pC^jP] tf'JS;>- 2 -N-;< 

a y 3 x5";u- ^ ^)Vfs)vn s >ig ter t - 



2- [N- [5-i^PP-4- [ (4-i:7 0P7xX;U5^^) - (2, 5-v7 

)Vituy ^5^;H hTU 2 -i-;!/] -N-^5F;u75y] x5^;u- 

:^9-)Vti)Vn^>^^%x\.-':f=^)V (67 mg, 0.12 ininol)©:?^^^-;!/ (6 ml) ^ 
mz. ±;t'jyx>^/N7>^X'^AEg7KfP'^ (30 mg) ^JP^. 3 0%3i^fk 
7KI^7K (3 ml) ^rjD^T, ITP^Pem^^Lfc. I^KX5";Ul?l&l?b/i^(C, M 

u-7V^yV^- (^4^-tJ-> : MX5";U=3 : 1) tCcfcOMMU. ^te{t:-&'^ 
(64 mg, 91X)S:«tlK«!:LT#y5i. 

'H-NMR (400 MHz, CDCI3) 6 : 1.33 and 1.38 (9H. br-s, rotamer), 2.87 and 
2.89 (3H. br-s, rotamer). 3.11 (3H, br-s), 3.3-3.4 (2H. m), 3.6-3.9 (2H. 




CI 
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m). 6.12 (IH, s). 6.89 (IH, m), 7.00 (IH. m). 7.26 (IH, m), 7.41 (2H, d, 
J=8.4 Hz), 7.53 (IH, m), 7.59 (2H, d. J=8.4 Hz). 8.00 (IH. s). 
MS m/z: 600 (MHH). 

EI-MS: 599.1204 (Calcd for CmHmCIjFjMsG^S: 599.1224). 

HiS^J 3 9 7: 5-^PD-4- [ (4 DQ^xlijUXJpTl^n;!/) - (2. 
5->?7;i/^a7xnJl/) -2- [W-p^5^JU-N- [2- (^^)V7S. 

/) x^;i/] 7s.y] \dUi^y 



2- [N- [5-^DP-4- [ {4-^ony:LZ.)l7.)Vt^Z.)V) - (2, 5 

-i^y)V^u7j^=.)V) k!'Jv>-2-'i'>ii/] -N-p^^;u7 = y] x 

5^;p-pt5^)P^;i'A^>^tert-:;^5^;i/ (61 mg. 0.10 mmol) ^Mit:^^U> 
(2.0 inl)(C^)?|L. 7xy-;K40 Mi), h'J 7;U:rai^M(200 ulD^^U-V 

TN^^7>f- (3 %p^iS'y-;i'/^OPJj^;i/AjO^^ 3%^iS'y-;i'> 3%tert 

y^;^7 5>/^'□P3^;^A) Ti^ML.TmB<b'&!^(2i mg. 41 %)-^mmmt 

'H-NMR (400 MHz. CDCI3) 5: 2.51 (3H. s), 2.90 (2H, d. J=6.0 Hz). 3.14 

(3H. s), 3.72 (2H, m). 6.13 (IH. s). 6.89 (IH, m), 7.00 (IH. m). 7.36 

(IH. m). 7.41 (2H. d. J=8.4 Hz), 7.52 (IH. m), 7.60 (2H. d. J=8.4 Hz). 
8.00 (IH. s). 
MS iii/z: 500 (M'+H). 

FAB-MS: 500.0770 (Calcd for CjjHjaCljF.NAS: 500.0778). 
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Uli^J 3 9 8: (2' S) -5-^oa-4- [ ( 4 - ^ □ □ 7 x - - 
(2. 5-v7;U:t-a7x:iJI/) ^^Jl-] -2- [2' - (b H D^^i;^^^;!/) 




IIM«3J3 4 2T#e)ny5:2. 5-':^^7oo-4- [ (4-^DP7x::i;i/^^) 
- (2, 5-v7;U:t-D7xz:;W) p^^;H trUv'XeOBg, 0. 14lOInoI)^:(S)- 
2-ePU-:^>^^5'y-;^(200 4-iyt^D-> (1.0 ml) m^k^^ 

= 5:1) {;:J:DmiS!tT, ^IB^b^tl (40 mg. 58 X) Srfi^tlM*!: UTIirc. 
'H-NMR (400 MHz. CDClj) 6: 1.78 (IH, m), 2.06 (3H, m), 3.29 (IH. m), 
3.50 (IH, m), 3.66 (IH. m), 3.72 (IH, m), 4.33 (IH, m), 5.97 and 5.98 
(IH, s, retainer) . 6.73 and 6.77 (IH, s. retainer). 6.92-7.15 (3H. m), 
7.25 (4H, ni), 7.98 (IH. s). 
MS m/z: 481 (M*+H). 

^mm 3 9 9: (2* S) -5-^nn-4- [ (4 -i^ P □7xr:;UXJI/7lx- 
;i/) - (2. 5 ->^7>)U:tP7x-;U) 2 - [2' - (bKP^'>P^5^ 
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(2' S) -5-:i7DD-4- [ (4-:i7 0P7x-;l'5':t) - (2. 5-S^7 
Jl'^oyx.^.Jl) :^^M -2 - [2* - (kHP^>>p^5";i/) tTnUv'^- 
1* — r;i/] bf'J>^> (39 mg, 0.08 mmol) (r>)f^^ (6 ml) -t^: 

'J :^X>gtAN7>^:-'^ABa7K*ntl (30 mg) i&JD;^, 3 0 %j^g[^l:7K^7K (3 

ml) ^iBXXs nnmm.w\^tz, mm:L^)\^m ^\)x^^sihtzmz. mm^ 
(33 mg. im^m^mniix^-zmtio 

'H-NMR (400 MHz, CDCI3) 6: 1.75 (IH, m). 2.02 (3H, m), 3.3-3.5 (IH, m), 
3. 52-3. 75 (3H. m). 4.2-4.35 (IH, m). 6.05 (IH. br-s). 6.84 (IH. m), 6.96 
(IH. m). 7.36 (IH. s), 7.36 and 7.37 (2H. d, J=8.8 Hz. rotamer). 7.43 
(IH. m). 7.53 and 7.54 (2H, d, J=8.8 Hz. rotamer). 7.89 and 7.90 (IH, s, 
rotamer). 

MS m/z: 513 (M*+H). 

FAB-MS: 513.0627 (Calcd for CjjHi.CUFjNjGaS: 513. 0618). 

4 0 0: [4- [5-^aa-4- [ (4 -^PP7x-;P^:t) - (2. 
5 -v7JU:tP7x:i;U) ^^)\/^ tfU 2 --f JU] U >- 2 --f 

>C5^;U:^;l>;t$>igtert-y^;i/ 
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CI 



- (2, 5->^7;U:*-0 7xri;U) eUvXBOing, 0. 14 mmol) .htcrt 

-zf^)^ (^tJI/aJ^u >- 2 --r;u) :^^)ii3)ins.>m aoQ mXDi, 4- 

v^^it> (1.0 ml) ^?g^^^llBMTlOO'CT2 BPpmi^bfeo ^rU^T?^ 
yy^^ {^^^y : x-xJl/=5 : 1) JCJ: OifSiibT, ^IBib^tl (45 mg, 

52 %)^m^^ntLxmzo 

'H-NMR (400 MHz. CDCI3) 6: 1.46 (9H. s). 2.72 (IH. m). 3.00 (IH. m), 
3.22 (IH. m). 3.44 (IH, m). 3.6-3.75 (2H. m). 3.9-4.1 (3H. i). 4.95 (IH, 
br), 5.99 and 6.00 (IH. s. rotamer), 6.96 and 6.97 (IH, s, rotamcr). 
6.9-7.1 (3H. m). 7.24 (4H, s), 8.11 (IH. s). 
MS m/z: 596 (MHH). 

Mmm4 0 1 : [4- [5-^Pa-4- C (4 -^uay x=-)V7.)\^t^=-M 

- (2. 5-v7;t/:tP7xli;i/) ^^Jl] bfU v>-2--f>)l/] ^;1^7}>U>- 



[4- [5-i7PO-4- [ (4-i7DD7x— - (2. 5-v7;U:t 
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>i?terl-y^;i' (44 nig, 0.074 mmoDco^^/— ;i/ (6 ml) ^^fc, -tt 
U yx>i?AN7>^:-'^AEg7K?ati (30 mg) 3 0 %ji^ib7K^7j< (3 

ml) SJO^T, 1 immmWlytz. Wi?X5";K60 ml)T?&«^L;t^C, ^ilKSr 

(31 mg. m)^mmi%thxmzo 

'H-NMR (400 MHz. CDClj) 5: 1.40 (9H. s). 2.69 (IH, m). 3.02 (IH. m), 

3.18 (IH, m), 3.41 (IH. br), 3.6-3.75 (2H. m). 3.92 (IH, m). 4.02 (IH. 

m). 4.13 (IH. m). 4.91 (IB, br), 6.07 (IH. s), 6.85 (IH. m). 6.99 (IH. 

m). 7.37 (2H. d. J=8.4 Hz). 7.35-7.45 (2H. m), 7.53 (2H. d. J=8.4 Hz). 
8.17 (IH, s). 
MS m/z: 628 (MHH). 

FAB-MS: 628. 1255 (Calcd for CjgHjjCIjFjNjOsS: 628.1251). 

II»J4 0 2 : 2-7$yp^^>'U-4- [5-:»DP-4- [ (4-^DP7x 
- (2. 5 -y7;W:ta7xnjU) fcf'Jy>-2— r 



[4_ [5_/7Dp_4^ [ (4-^DD7x— JU) - (2, 5->^ 

7;i.;d-D7x-;w) eu>'>-2-'i';p] ^:;u*'j>-2--f;u] 

jl/l^J^UA'^ >^iert-7*5^;i' (30 mg. 0.05 mmol) ^^Vc^^Vy{\.% ml)lc^ 
^SL. 7-V-JK30 Ml), h U7;U:tDM(150 m D ^^©T'fiDAT 1 ^P^l 
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'H-NMR (400 MHz, CDCI3) 6: 2.77 (IH, m), 2.9-3.3 (2H. m), 3.5-3.85 (3H, 

m), 3.97 (IH. m). 4.04-4.25 (2H. m), 6.12 (IH, s), 6.90 (IH. m), 7.02 

(IH, m), 7.42 (2H. d. J=8.4 Hz). 7.4-7.55 (2H, m). 7.58 (2H. d. 1=8.4 
Hz), 8.05 (IB, s). 
MS m/z: 528(M'+ID. 

FAB-MS: 528.0695 (Calcd for C„H„CljF,Nj03S: 528.0727). 

HJS^^H 0 3 : 5-^Pa-4- [ (4-^PP7x:i;U5^:j-) - (2. 5-v 

7;i/:tP7x:^;u) -2- (4* -tiKa^'>tf^u-:^>- 1 ' 




IISS«aj3 4 2Tt#e>nfc2, 5--:^^PP-4- [ (4 PP7xn;W^:^) 
- (2, 5->'7;i/^P7x^;i/) 'tfUv> (60 mg, 0.14ininol)t4- 

t Hp:^->tf'^>J':^>(200 mg)® 1, 4-v^4^tl-> (1.0 ml) }g?S&^^#H 
^Tl00t:Tl BrBllS«iUfc. ^ia^TT^ai^. i;x5^;UX-x;K50 mOT^fR 

= 3:1) iz^ommLx. mzit^m m m, 43 %)mmntvxmzo 

'H-NMR (400 MHz, CDCl,) 5: 1.62 (2H, ra), 2.05 (2H, m), 3.30 (2H, m). 
3.98 (3H, m), 5.97 (IH, s), 6.96-7.12 (3H, m), 7.23 (4H, m). 7.26 (IH. 
s), 8.10 (IH, s). 
MS m/z: 481(M*+H). 
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USS^y 4 0 4: 5-i7Un-4- [ (4 aD7x— ;UX;i/7l^ziJI/) - (2, 
5-y7Jl/^D7xii;U) -2- (4* - b K □4^'>h;^U 1 ' 



5-^PD-4- [ (4-:57DP7x:i>ll'5^:t-) - (2, 5 -5^7;p:t07x- 

-2- (4' -tHD+i/tf'Ojvv-i' e>Ji^>(29 

mg. 0.06 mol)<D^^y-)V (6 ml) mmiZ. -t^:U 7'x>mA7>^-':7ABg 
7K?ni^ (30 mg) ^m^. 3 0%ji^{k7lc^7K (3 ml) ^JOAT, 1 TI^FbIS*^ 

@imx^JU=2 : 1) H«fcDM®[b. x-T-JI^J:D^MLTmH'fb'&#I (17 

mg. m)^mwtLxnrzo 

'H-NMR (400 MHz, CDClj) 6 : 1.64 (2H, m). 2.02 (2H. m), 3.33 (2H. m). 
3.98 (IH, m), 4.08 (2H. m). 6.11 (IH. s). 6.92 (IH, m), 7.02 (IH. m). 
7.42 (2H. d. J=8.8 Hz). 7.45 (IH. m). 7.53 (IH. s). 7.58 (2H. d. J=8.8 
Hz), 8.05 (IH. s). 
MS m/z: 513 (MHH). 

IR (ATR) cm-': 3359, 1589, 1495. 1317. 1234. 1081. 829. 
mp: 146-148 t:. 

FAB-MS: 513.0588 (Calcd for Cj3Hi,Cl2FjNj03S:513.06l8). 

5 0 : (3. 6-v^aPe'J->'>-2--r;i/) (tiU v>- 4 --T ;!/) 




CI 



502 



wo 03/055850 



PCT/JP02/13792 




CI 



CI^N^ 



-78*CSj^T. 2, 5-v^DDt!'J>'>(1.02 g, 6.89 minoDcDX— x>'K20 
iD^IStlC t e r t -ir^JPiJ^^^^Ad-SI H^>^>mU: m\)^mTl^fCo 

-lix^izxzmmmw^. sj&iK(ctruv^>-4-:<j;i/A;uxhH(o.65 mi. 6.39 
mo\) ^mxfz, -7zv\zximmmt^m> KJtMiz7i^^m^. ^u^x-^ui^rzo 

#«=>nfcH#:^£X-x;KCTi5t#^, ^ia{k^i^(819 mg, 3.21 nmol, 

47 %)^&^m^tLX%ft. 

'H-NMR (400 MHz, CDCl,) 6 : 4. 64 (IH, br d, J =6.3 Hz), 6.00 (IH. br d, 
J = 6.3 Hz). 7.27 (IH, d. J = 8.6 Hz). 7.31 (2H. d. J = 5.8 Hz). 7.67 
(IH. d. J = 8.6 Hz). 8.57 (2H. d. J = 5.8 Hz). 
MS (m/z) : 254 (M*). 

mMM 4 0 5: 3. 6-v^oa-2 - [ {4 - Doy jl=l)VXJV^=.)V) 




o=s=o 




(3. 6-vi7Ppeu v>-2-'i';i/) (eu v>-4--r;p) 
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(161 iDg, 0.631 miDoDOJt'fb^^^U'XlO m\)mm\Zh^)X^JVT5.>mS ti\, 
1.89 iinol)^a;t>*l^<l:5'^->'Kl38itil. 1.89 mmoD^iPA^c, S^E^J^Sr^iSlC 

(lOml)H^jSb. 4-i7PO^>if>5^:t-;Kl37 mg, 0.947 niinol)i3«kt)^]^ 
M^U-^AdSl ng, 0.947 nmoD^in^fe, ^^HH^T, Sf&^*^jat-T2 
QF^Iig^^, 60'C{CT4B#FBmi^L.7t. ;S;c;:?S^M^T-}^^^. Ji^JEMUfc. 

•y->id7DTh^^7'f-{lf^L. 40 XMx^;U/^^lJ->(DjtttlJ^ cfc 0 
^J-li^MJEtilSt^c. #e.n;/t|g«gJ^al<lr^i5'/-;Kl0 mOM^L, 30 Xjg 
^■fk7K^7K(3 inl)*3ektX-t:^ U:/T>®?A7>t-'>ABg7KWi^(73 ing)SrSP^ 

fzo Ejt^m^muizxbm?^mwm> m&\zx / -ji^^^vtzo n^ntz 

(=l:80)®^aJiK.J:O#fc^i®*Z^lEiglSU. ^IE{b-&^ (49 mg. 0.118 mmol. 
19 X)^efe0^tbT#fc. 

'H-NMR (400 MHz. CDCI3) 6 : 6.08 (IH, s). 7.31 (IH, d, J = 8. 3 Hz), 

7.41 (2H. d. J = 8.8 Hz). 7.45 (2H. d. J = 6.0 Hz). 7.51 (2H. d. J = 8.8 

Hz). 7.69 (IH. d, J = 8.3 Hz), 8.58 (2H. d, J = 6.0 Hz). 

IR (ATR) V cm-' : 3068, 2923, 1594, 1562. 1475, 1415, 1394, 1313, 1280. 

1213, 1184, 1132. 1089. 1035. 1012. 993, 838. 813, 784. 744. 703, 595. 

572. 536. 485, 458. 

MS (m/z) : 413. 415 WW. 
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MMM 4 0 6: 2- [1- (4 □ □7x-;i/7>;i//l^-;U) -1- (2. 5- 



60 !i;tS147K^'fb:^hU'^A(30 mg, 0.75 mmoDON, N- v>t5";PJf;;PA75 

h*(5 iDi)Jiffl?«{c:iiJS^ji 3 7T#e»nfc:2- [ [ (4-:^pP7x-;u) 

(2, 5-'yy}Vtuyx.r.)U) - 5 -^5^;utf' J v> (52 

mg, 0.132 mmoi)(7)N, N- v^5"Jl/3t:;UA7a h*(5 ml)m^^^}%iZXmyL 
tco Rft^mt:^l^\ZX\ij^i^W^^^ 30it}^^)lil2 III, 0.198 mmoD^^fe. 

b, ^M^igS (50 mg. 0.122 mmol. 93 %)^Bm^^tVXmco 

'H-NMR (400 MHz. CDCI3) 5 : 2. 14 (3H. s), 2.33 (3H, s). 6.80-7.10 (2H. 
m). 7.23-7.34 (4H. m). 7.39-7.51 (2H, m), 7.88-8.00 (IH, m), 8.15 (IH. 
s). 

MS (m/z) : 408 (M*+H). 

mum 4 0 7: 3, 6-v^aD-2 - [ ( 6 - ^ P P tf U >^>- 3 -< 
^) (bf'J v>-4— r;U) p<^>lH fc:'Jv> 
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(164 mg. O.TOminol) ©x^y-;U (7 ml) ^}^t::i^^7K®^{b^ h 'J -^AtK^ 
m (7 ml) ^mpi. 80t:{CT3PtPBljS«iLfc. SJi&li'&«fe^^StT?#^U7tmv 

T^iiL. ^i^^v 6-^oa-3-e'J v>5"^->il/^ll 

^mms om^ntc (3, 6-vi^DPtru>^>-2-'r;u) (tfgi^>-4 

--Y;]/) ^^J'y-JU (153 mg, 0.60 Dunol) 0i^^OP^i$'> (3 ml) '^mz, 

0'ClCTh'JX5^;U7$> (0.167 ml, 1.20 mmol). :k^>X*^it;^^ 

)l (0.070 ml. 0.90 mmol) SrjD^, ^taiCTZB^^Jfti^b^t, S^&ji'&tlSrta^ 

^e.n:feJgSON, N-v/5";i/if:;i/A7^ K (3 mO mm\Z. 6-^pp-3 
- trU v>5^;i-— Jl/ON, N-i^p^5^;U3^jUA7^ K (2 ml) mW.. ^^^T'^i? 
tlOOA (100 mg. 0.72 mmol) ^SP;t, ^iaiCTlSB^PplitJ^ibfc. Sl&^g'&t) 
tcMx5^;P^iP;^, t&?PmW*{CTi5tit^. WaS^&M7ic5liEi?-f h'JC7AlCT 

EEiSi^b, ^fB^k^il^J (83 mg. 0.22 mmol, 36 %) S:llfe?ftt^#jS«h bTt#Ac, 
'H-NMR (400 MHz, CDCI,) 6 : 5.69 (iH. s), 7.20 (IH, d. J = 8. 3 Hz), 7.24 
(IH, d, I = 8.3 Hz), 7.35 (2H, d. I = 6. 1 Hz), 7.52 (IH, dd. I = 8.3, 
2.4 Hz), 7.62 (IH, d, I = 8. 3 Hz), 8.32 (IH, d, J = 2.4 Hz). 8.55 (2H, d, 
J = 6. 1 Hz). 
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MS m/z: 382 (M^H). 

mmm 4 0 8: 3. 6-y^aa-2- [ (6 dp fcfU >^>- 3 
t^-M (hrUS^>-4-<;P) >C^JU] hfUy> ab^tfA) Rg;^3. 6->? 
^□□-2- r (6-^aDhr'J>^>-3-'f>'i^;^>'i^:7^ii;i/) (bf'Jv>-4 
-^JU) tf'J>?> ab^i^B (Mi^^A) RUVb^tlB (Stt^B) ) 




3. 6-v^PP-2- [ {6-C7aaEUi^>-3-'i)V^t) (t:Uv>- 
4-^)1) lf'Jv> (82 mg. 0.24 mmol) <7);^^y— JU (4 ml) jgl^lC. 

SlXji^tt^* (2 ml) S:tJf-bt'jy7^>KAs7>^-'^7AEg7Kln#I (30 mg) 

> :mMx^}v=z:2 mitiu^'onrc^m^M.&mmL. mmit^mA (41 mg, 

0.098 mmol. 46 %) ^^D-> : mmx^J[^=\ : 1 mtiiUJ^Onrc^mt:^ 
EiitSU, «gtB{b^tlB (mtt#:A) (fS^14) (8 mg. 0.020 mmol. 9 %) Rt^ 

mat-^W (^14#:B) (ii@tt) (8 mg. 0.020 mmol. 9 %) ^"tMtl&B 

'H-NMR (400 MHz. CDClj) 6: 6.11 (IH. s). 7.35 (IH. d, J = 8.3 Hz). 7.36 

(2H. d. J = 6. 1 Hz). 7.40 (IH. d, J = 8. 3 Hz). 7.73 (IH, d. J = 8.3 Hz). 

7.78 (IH, dd, J = 8.3. 2.4 Hz), 8.48 (IH, d. J = 2.4 Hz). 8.61 (2H. d. J 
= 6. 1 Hz). 
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MS m/z: 414 (MHH). 
it-tm (SWA) 

'H-NMR (400 MHz, CDClj) 6: 5.54 (IH. s). 6.99 (2H, d. J = 6. 1 Hz), 7.27 
(IH. d. J = 8.3 Hz), 7.37 (IH. d, J = 8.3 Hz), 7.55 (IH, dd, J =8.3, 
2.2 Hz). 7.73 (IH, d. J = 8.3 Hz). 8.47 (IH, d. J = 2.2 Hz). 8.51 (2H. d, 
J = 6. 1 Hz). 
MS m/z: 398 (MHH). 

•H-NMR (400 MHz, CDCl,) 6: 5.40 (IH, s), 7.26 (IH. d, J = 8. 5 Hz), 7.42 
(IH, d. J = 8.3 Hz), 7.53 (2H. d. J = 6. 1 Hz), 7.57 (IH, d, I = 8. 5 Hz), 
7.96 (IH, dd, J = 8.3. 2.4 Hz), 8.34(1H. d, J = 2.4 Hz), 8.68 (2H, d, J 
= 6.1 Hz). 
MS m/z: 398 (MHH). 

409: 2- [ C (3-^DDtf'J-:^>-4--f;i/) (2. s-i^yjv^ 



##«SJ4 8Tl#e>nfc3-^DD-4- [ (2, 5-i^y)l:tuyx.r.M - 1 
KD^->^5^;i/] hfUv> (102 mg, 0.40 mmol) (7)v^Pa/^> (4 ml) m 
miZ. 0'ClCTh'JX5^;U7 5> (0.112 ml. 0.80 mmol), 'A^^xmt.}^^ >7. 
Jl/3f:-;U (0.046 ml, 0.60 mmol) Sr*P;i, ^UlZTUmmMWl^tz, KfL^U^ 

m^nfzmm<DN, n-v^5^;u7}x;ua7^ h (4 mo mmz. 2-tr'j = v> 
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(45 mg. 0.40 mmol), ;*:Vi-e^i!* 'J "^A (83 mg, 0.60 mmol) 

%^ntzW&(Di?i>uu^^> (4 ml) mmz. ot:nT3-^ppja$,g.#®? 

(Mg65m±) (212 mg, 0.80 mmol) ^JPA. ^^^\ZX Zmi^'^WX^Tzo K^^U 

MflE^sjit. iifB{fc'&ti (19 mg. 0.049 mmol, 12 %) ^^^mkmnthxn 

'H-NMR (400 MHz, CDCI3) 6: 6.26 (IH. s), 6.93-7.13 (3H. m), 7.50-7.56 
(IH, m). 8.01-8.08 (IH, m), 8.13 (IH, d, J = 5. 1 Hz). 8.48 (IH. d, J = 
2.2 Hz), 8.60 (IH, s), 8.66 (IH. d. J = 5. 1 Hz). 
MS m/z: 382 (MHH). 

£ 

^b-^tKo/sTso-f K^e^^MStttt, \ih^^j^-^mm (h4M) 

9 6 Ay I/- hi::. E 3 5mm^t¥mi\:Lrc 1 0 %Wymm^^tsy)\^<y 
D^^-('-'!fjimm^\zmmLrc, sxo^-mtmmxw-miz^ftnrzs 7x:<d 
^ y^:L^--$'-p^x^mv. mmf)^^2 4mm\zDMsomm\zmmiyrzit 

^m^mwiyrzo it-^mmmtmtmiz^^m^oDusomm^^o. 0 5%t 
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ti^^^DizmmiyfCo $^.tC2 4l^rBljS«m{'i§«±?fSrlHliRL, Aj3 2 5-3 

5^xEh'-y't-r^=e/i?n-i-j],mi^2 5-1 $:Hffl<bLfc9 eAx^-rif 
myu-h\zm^s 4'CTi 6-2 oii#rBK>^a'^-'>3>L^c. z.n^f)> 

h-y^:■r'5ty^p-:^>'^^^MA3 2-4 o€rijp;i, 4x:x'2mm^nvrz, 

7:t;^ (B 1 u e Ph o s : KPLtt) T*. ^fi^«3tg^aiSLfc. SUiif^ 

mtiti^bx5 o%mmm^ (ecs ofii)Sr^aiL^c, 

H4i9e)iStC'fb-&i|^S:»LT7 2mmmiZ7y-^-Zf)V- (a 1 am a 
r B 1 u e ; (B I OSOURCE) tt) ^rffll/iT^fe^ii, fe^ 

it'^m il) &±fE7y-fe'r:&^lCj;OI¥tf Lfc^mSSltC^T. EC5 0 
0 nMOT®{b^tl*+ + + , 5 0 nM~5 0 0 nM<7)^k^tl* + + , 5 0 
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1. (1) 

R?-4— X— r' (1) 

{X«-S-, -SO-Xtt-SOj -«:*L.; 
it. 

-C(R^ ) (R^ ) (R' ) 

[Q5 ' -CO-. -CS-, -so-, -SO2 -co-c 

0-, -CO-CS-, -CS-CO-XH-CS-CS-^^i^L, 

2 (j;, -0-, -0-N (A^ » ) -O-N (COA^ ^ ) 

-N (A* ') -N (COA^ ') -N (COOA^i) -N 
(CON (A^O (A^2) _^ _N (OA* M -> -N (NA* ^ A^ 
2 ) -N (A^ M -N (A^ 2 ) _^ _N (COA^ ^ ) -N (A^ 
M -N (A* ' ) -0-, -N (COA^ ^ ) -0-, -S-» -N = 
-C (A^ » ) =N-, -C (A^ 1 ) =N-0-, -C (A^ ' ) = 
N-N (A* 2 ) _^ -N = C (A^ ' ) -0-N = C (A^ ' ) - 
(NA^ ') -N = C (A* 2 ) -xJi-C (=NA5 M -N (a* M - 
(A* ' RZSA^ 2 «#>!?5t3[LT, 7\(.mW.^. fi«^»^WLTViTfe<fcli^ 

Q* ^ {1^^^, -CO-, -CS-. -SO-, -SO2 -CO-CO 

-CO-CS-, -CS-CO-X«-CS-CS-^7kL, 
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QS 4 ^t-A^ ' , -OAS 3 , -N (A^ M ( A* M . -SA* ' . 
-NA^ " -OA^ 3 , -NA^ 5 -N (A^ M (A^ M X\t-0-N 
(A^ 3 ) (AS M 

(A*^ 3 , A** " St^A^ 5 {J§<<fJ6iLT, 7K^0T> SmSSrWbTViT 
«:5^-r. ] 

-N(R« ) (R» ) 

CR« &OR' ^^3£5iLT, -Q"^ ' -Q" ' -Q' ' -Q' ' 
[Q» ^ -CO-. -CS-, -SO-, -SOg -CO-C 

0-, -CO-CS-, -CS-CO-X{i-CS-CS-«:^t, 
Q8 2 fj;^ ^^-^^ -0-> -O-N (A" ' ) -O-N (COA« ^ ) 
-N (A8 ') -N (COA« ') -N (COOA'M -N 
(CON (A«») (A^") ) -. -N (OA« M -N (NA« ^ A« 
2 ) -> -N (A" ' ) -N (A8 2 ) -N (COA« ' ) -N (A« 
2 ) -> -N (A« ' ) -0-, -N (COA« ' ) -0-v -S-, -N = 
-C (A« ^ ) =N-, -C (A« » ) =N-0-, -C (A» M = 
N-N (A« 2 ) -N = C (A8 ' ) -0-N=C (A« M - 
(NA« ') -N = C (A« 2 ) -X«-C (=NA« M -N (A« ^ ) - 

(A» • RtXA« 2 tt^>«?MUT, 7^mw>'¥; mmm^^vx^^xh^i'^m 
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Q» 3 fimi^^> -CO-, -CS-, -SO-, -SO2 -, -CO-CO 

-CO-CS-, -CS-CO-X«-CS-CS-Sr^L, 
Q8 4 (i_A8 ' , -0A« ' , -N (A» M (A« " ) > -SA« ^ > - 
NA" " -0A« ' , -NA« 5 -N (A» M (A« ) X«-0-N (A 

8 3) " ) 

(A8 3 , A« ^ Rt;^A8 s \t^^miLLX. tK^H^. fimS^^LTt^T 

*^-r. ] 

-X' ° 
3 _Qi 0 4 

[Q' » ^ -CO-. -CS-, -SO-, -SO2 -, -CO- 

CO-, -CO-CS-, -CS-CO-Xfi-CS-CS-^^L, 

° 2 ^ig^^ _o-. -O-N (A^ M -O-N (COA^ 
0 ' ) -> -N (A^ " ^ ) -. -N (COA^ » M -N (COOA^ 
0^) -N (CON {A'"') (A^°2) ) _^ (OAi 0 M - 

N (NA^ 0 1 A' ° 2 ) -N (A' " ' ) -N (A' ° M -N 
(COA^ 0 1 ) -N (A^ ° " ) -N (A^ " M -0-, -N (CO 
Ai 0 1 ) _o-, -S-, -N = N-, -C (A* " M =N-, -C (A 
10 1) =N-0-, -C (A' ° M =N-N (A^ 0 M _^ -N = C 
(A' M -0-N = C (A' ° M - (NA» " > ) -N=C 
(A' " M -X(i-C (=NA' ° M -N (A^ ° M - 
(A^ ° ^ &1>'A' ° «^^3^3iLT, TK^il^. mmS<&WLTl^Tt)cfc 
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Qi « 3 {i^jg^, -CO-, -CS-, -SO-, -SO2 -CO-C 
0-. -CO-CS-, -CS-CO-X«-CS-CS-<&^L, 

« «-A^ • » . -OA^ ° 3 -N (A^ » M (^1 0 4 ) _s 
y^i 0 3 ^ -NA* -OA^ " ' , -NA^ ° s -N (A^ » M (A* 
" " ) Xfi-O-N (A' ° M (A^ ° M 

Sr^-r. ] 

Qi 1 3 _Qi 1 4 

' ' tt^M^, -CO-, -CS-, -SO-, -SOa -, - 

CO-CO-, -CO-CS-, -cs-co-xii-cs-cs-^^L-, 

Qi 1 2 tJ, m^-^, -0-, -O-N (A^ ^ ^ ) -, -O-N (COA* 
1 1 ) _N (Ai 1 M -, -N (COA^ » M -, -N (COOA^ 

II) _N (CON (A'"^0 (A^^^^) ) -, -N (OA' ' M -, - 
N (NA' 1 1 A' ' M -, -N (A' ' M -N (A' * M -, -N 

(COA' » » ) -N (A' ' M -N (A' > M -0-. -N (CO 
^111) _o-, -S-, -N = N-, -C (A' ' M =N-, -C (A 

III) =N-o-, -C (A^ ^ ' ) =N-N (A' ' M _^ -N = C 
(A' » M -0-N = C (A* ' M -, - (NA' ' ' ) -N = C 
iA' ' n -Xit-C (=NA* ' ' ) -N (A^ ' M - 

(A' ' ' RZSA' ' 2 mi alLT, 7K^1^^^. gma<&^bTtiT'bJ; 
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Q» ^ 3 ji^^^, -CO-, -CS-. -SO-, -SO2 -. -CO-C 
0-, -CO-CS-, -CS-CO-X(i-CS-CS-Sr^L, 
Q» ^ " fi-A' ' ' , -OA^ ^ 3 -N (A^ ^ M ( A' ^ " ) , 
-SA' ^ ' , -NA» ^ ^ -OA' ' ^ . -NA* ' « -N (A^ ' M 
( A^ ' M X«-0-N (A' ' M (A^ » " ) 

(A» » ^ , A^ ' ^ Riu^A^ ' ^ it^^niLVx. 7i<.mmf-> emssrwu 

Sr^i^T. ] 

[Q2 ' -CO-, -CS-, -SO-, -SO2 -, -CO-C 

0-, -CO-CS-, -GS-CO-X«-CS-CS-€:^b, 

2 tt, -0-, -O-N (A^ ' ) -O-N (COA^' ' ) 

-, -N (A^ M -N (COA^ 1 ) -N (COOA^M -, - 
N (CON (A^i) (A22) ) -N (OA^ M -N (NA^ » A 
2 2 ) -N (A^ M -N (A^' M -N (COA^ ^ ) -N (A^ 
M -N (A^ > ) -0-, -N (COA^ ' ) -0-, -S-, -N = 
N-, -C (A2 1 ) =N-, -C (A^ » ) =N-0-, -C (A" M = 
N-N (A^ 2 ) -N = C (A^ ' ) -0-N = C (A^ M -, - 
(NA^ ^ ) -N = C (A^ 2 ) -X«-C (=NA2 M -N (A^ 2 ) - 

Q2 3 -co-, -CS-. -SO-, -SOg -, -CO-CO 

-, -CO-CS-, -CS-CO-Xfi-CS-CS-^^L, 
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Q2 " «-A2 ' . -OA^ 3 (A^ M ( " ) , -SA^ ' . 

-NA^' " -OA^ ' , -NA^ 5 -N (A^ 3 ) ( A^ " ) X«-NA 
2 5 _N (A^ 3 ) ( A^ M 

?£^-r. ] 

[ittf, ^^Ig-^, -CO-. -CS-. -SO-, -SO2 -C 

0-C0-, -CO-CS-, -cs-co-x«-cs-cs-^^L, 

2 2 ^J^^. -0-, -O-N (A^ 2 1 ) _^ -O-N (COA^ 
2 1 ) _^ _N (Ai 2 1 ) -N (COA^ 2 1 ) _ _N (COOA^ 
2 1 ) -N (CON (A'^M (A^^'^) ) _^ (oA» ^ M 

-N (NA' 2 1 y^i 2 2 ) _ _N (Ai 2 1 ) _N (A^ 2 2 ) _^ _N 
(COA^ 2 1 ) _N (A^ 2 2 ) _ _N 2 1 ) -0-, -N (CO 
^12 1) _o-, -S-, -N = N-, -C (A^ 2 1 ) =N-. -C (A 
12 1) =N_o-. -C (A» 2 1 ) =N-N (A^ 2 2 ) _^ -N = C 
(A' 2 M -0-N=C (A» 2 n - (NA^ ^ 1 ) _n = C 
(^12 2) -xit-C (=NA^ 2 1 ) _N (A' 2 2 ) _ 
(A' ^ ' RZSA' 2 2 tt:§>j?3S3S:UT. 7X5^1^^^, MmS^WLTViTt)ck 
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Q» 2 3 ft^ig^, -co-. -CS-, -SO-, -SO2 -CO-C 
0-> -CO-CS-> -CS-CO-X«-CS-CS-S:^L, 
Q» 2 1 fi-A^ 2 5 , -OA' 2 3 , -N (A' 2 M ( A' 2 4 ) ^ 
-SA' 2 3 ^ _NA' 2 4 -OA* ^ > -NA' ^ s _n (^1 2 3 ) 

( A* 2 4 ) x(J-0-N (A^ 2 3 ) ( A' 2 4 ) 

(y^i 2 3 ^ 2 4 2 5 (j:^.!r3fiiLT, 7K^|jiT, S^S^rWL 

[Q' ' ti^ig'^, -CO-, -CS-, -SO-, -SO2 -CO-C 
0-, -CO-CS-, -CS-CO-X«-CS-CS-S^b, 

2 ti, -0-, -O-N (A^ ' ) -, -O-N (COA^ ' ) 
-N (A3 1 ) -, -N (COA^ 1 ) -, -N (COOA^M -, - 

N (CON (A'l) (A32) ) -N (OA^ M -, -N (NA^ ' A 
3 M -N (A^ M -N (A^ 2 ) _ _N (COA^ 1 ) -N (A^ 
2 ) -, -N (A^ ' ) -0-, -N (COA^ ' ) -0-, -S-, -N = 
N-, -C (A^ ' ) =N-. -C (A' ' ) =N-0-, -C (A^ ' ) = 
N-N (A^ 2 ) -N = C (A=» ' ) -0-N = C (A^ M -, - 
(NA^ ^ ) -N = C (A^ 2 ) -xJi-C (=NA2 M -N (A^ M - 
(A^ ' JirJ^A^ ^ «^^afi5£LT, 7K^jIi^, gm»?:^bTliTt)J;^^i^ 

3 -CO-. -CS-. -SO-, -SO2 -, -CO-CO 

-CO-CS-, -CS-CO-Xfi-CS-CS-<£:^t. 
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Q' " it-A^ ' . -OA^ 3 -j^ (y^3 3 ) ( A' ) > -SA' 3 , 
-NA' " -OA^ 3 , -NA^ 5 -N (A' M ( A^ " ) Xit-Q- 
N ( A' M ( A' M 
(A^ ' . A' " RZ^A^ 5 |i§.!r3|6^bT, 7K5^0^, SmS^WUTViT 

-Q" ^ -Q" ' -Q' ' -Q* " 

[Q^ ' itm^"^. -CO-, -CS-, -SO-, -sog -, -co-c 

0-, -CO-CS-. -CS-CO-Xti-CS-CS-Sr^L-, 

2 ^^^^ _o-, -O-N (A" ' ) -, -O-N (COA" ' ) 
-, -N (A-* M -N (COA" M -N (COOA^O -, - 
N (CON (A^O (A^2) ) -N (OA* > ) -> -N (NA^* ^ A 
* M -, -N (A^ M -N (A'* 2 ) -, -N (COA" * ) -N (A" 
M -N (A" ' ) -0-, -N (COA^ ^ ) -0-, -S-, -N = 
N-, -C (A" ' ) =N-, -C (A'' ' ) =N-0-, -C (A" M = 
N-N (A" 2 ) -N = C (A" » ) -, -0-N = C (A^ » ) - 
(NA* ^ ) -N = C (A* 2 ) -Xli-C (=NA'* M -N (A" M - 
(A" ^ RtKA^ 2 (i#4r?4iLT, 7]c^JCi^. gmX^&^bXV^T'bcfcV^Be 

Q" 3 -co-, -CS-, -so-, -SO2 -CO-CO 

-, -CO-CS-, -CS-CO-Xfl-CS-CS-^^L. 
Q" * it-A" 3 , -OA* ' , -N (A" M ( A" M , -SA* , 
-NA* " -OA" ' , -NA" 5 -N (A" 3 ) ( A* " ) Xtt-O- 
N (A* n ( A" M 
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T^^n-S^k'&tl. -e®N-:t^vK, ^(^S-:t+'>H, ^(O^. Xti-en^) 

2. iC; (3) 



r16 



X 



.r" 



(3) 



Ri^{tSlfe«S:WLT(.iTt)ctVi^:|^]^«^»X«B^S&WLTViT 

fcctt^^ii^^^a^^u. R^ni7xi^iE^xtsci_6 7JU4^;us<&*L. x«- 

-SO-Xtt-SOa-^^t") 
T^^n-S^b-^i^, ^©N-:t4^->K, ^<^)S-:t^->H. ^oi^*fcti^ne> 

3. X;&^*-SO-Xtt-SO2T'SSII^3g2lBm0{t:'&i^, 'e©N-:t+'> 

^®s-:t=^->K, ^(7)*ix{i^ne)©^jiifp#). 
5. R'^ R^^RtXR'^-e^^n.sit^ii^S;!*^', ^^1^^, mmm'f-Rzf 
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^ii^ic^<b7K?^«x«^^ic 8-14 <D^'^S'm^mt7^m&x^$>^m^m 2 

itm^m^^^^To Q'^'^^^-^, -0-, -NH-, -CH = N-. -c 
-co-. -CS-. -so-. -S02-X«-C0NH-&^r. Q=*°nj 

0-. -co-. -CS-. -SO2-. -SO-^fctt-S-«:^-r, Q'°' 

«7jci^m^. ADy>m^. tKP+'>s. :*-^rVS, Ci-67;i'^;us. Cg. 
67;U'5r-;i/S, C3_8->^D7;u^;w». Ci_6 7JU3:^^s/3S. C2-6t;u^- 
7vH», >'7y«, 7^ys. Ci_67;p^;i'7^ vCi_ 
6 7;u=^r;i/7s/s. C2_67;i/*y<;i/75ys. >'C2-6 7;i';^jy'r;i'7a 
yS. ;*7;uj}?:^^'>7^yS. c,_o7>>ni=^^v;*7;U3l?r;P7$y^. v^c,_67 
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C2.^7)\^'r::^)Vm. ti)\^t-^i^7^yC,.,7)V^)m. C ,.^7 JVu^'yi] 

^ham. 'y7/m> 7i^m. ras^/s, c,.e7)vtr=.}it^>^ms 

7>»i/=»^ji'7 5y», ->*c,_6 7;p^ji'75y», c,_6 7;m+->;^;uji^-;ua. 
^;i/A^-r;i/S. c,.6 7>'U+;p;^;w\*t<>ii'S. vCi_67;u^;i/;?j;i'A'^'r 

5^^;«7;w\*^<;us. Ci_6 7;wu5":t:^;i/n^^>ius. vCi.e7;i/ 
=^^;i/5^:t*;wA^>f;i'S, Ci.6 7JU3=^^>';^?;uAt'r;i/75yS, Ci_67;i' 
□+->^;i/At-f;u (Ci_67;u+;i') 75/*. C2-7 7;i/:^7y'f ;u7 5ys. 
C2_77;u;<7y^;i' (Ci_6 7;w=^;i') 75/», 5^^C2_,7;u;^7/'r;u75 

^;^-C2_77;w*/'r;u (c,_e7;wi/) 7^/m. ^^)v^)\^7^ym. 

t-JUB.)]^ (C,_6 7;i'=^;i') 7S.ym> ^^t^)l5.)V7B.ym. ^t7t^)lB.)U 

;^iji/A*^'r;u^+vS» vCi_67JU+^;^;i/A'^-r;p^+vS. 7 = /:^;u'J^ 
-;i/7aySx Ci_6 7;u^;i^7 5y:^;u7}^-ji'75/s, vCi.67;wu7 

^Jti)Vt^^)V7^J^^ 7^yts)V^--=-)V {C^.^7)V^M 75/S, Ci_ 

^7)v^)V7^.fti)Vif^=-)V (Ci_67;u^;i/) 75 y». vc ,_67;P^;i'7 
= {c^.^7)v^)V) 7^jm. c^.^7)v^)\^^ 
Ci_67;u=^;u7.;u7w'-;i/S, Ci_6 7JU=ir;i/;^;u:*j->'PS, 7a 

jU7f:-Jl/S. Ci_67;U=^^>'U7ayX>>l/*-;i/», i/C^-^7)V^)V7^y7.)V 
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jU:lN-JU75ya, i/C,.,7)V^)\^7^y7.)Vt^=-}]^7^/m. Tsyxju* 
-)V (C,.,7)V^)V) 7Sy«. C,.,7)V=^)^7^y7s)Vt^:z)V (C,.,7 
7S.ym. 9Ci.,7)V=>r)V7^y7^}l'ts=.)V (C ,.^7 Jl^)^) 75 

n>&U OT«©'fb'&i^> ^©N-^f+v-K. •?-©S-:t-^'>H, -^(DMXlit^n 

Ci_67;wi'«, Ci_67;u3=^'>s> C2_67;i''Jr-ji.», 
_e7;p^y'r^w»> :^j;p7r;+'>75y c,_6 7;wus. c^. 

_,7)l:2^U^)Vt-:^)V7^yc,^^7)V^}\^^. pT^VS, -hDS. '>7/ 

75'>v». C2_77;uy:i;i':t^'>s, tHo:^va. ^^^ys. 75 
Ci_67;i^+;u75ys. >?Ci_67;i'^;u75/s, c,_67;i/n:^^-> 
tuvn^e-ovm. c,.,7)i^}i^)vn=f:^)im. vz^.i7)\^ 
^;u^ji/A^-i'jus, f-;r:^7;wN't'r;us. c,_6 7;i'4^;i^^^;t»>'i^A^'f ^ii^S, 
vCl_67>'^^>'^5^^:^^^''^*'E:>f;^», ^;i/:<j-7'h*. Ci_67ju+;u5"^S, 
Ci-67;i/^;i'7>;u7>f z^.^7)\^^)\^7.^ir-^)\<-m^ *>e»ji«n?)i 

7;Wl'S« Ci.67jm^'>S, C2_67;U'^r:;U«, C2_6 7JP^-JI^:t=^^ 
)V3^=yil}\^Tf^~}VC,.^7)V^}\^^^ C,_67Mi + >';*j;U*'->'I^-C2_67 

;i/C,_6 7;i/=t^>'i'S. ffi^^-Ci_67;i'+>/i'75y*. mmm- 
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ji^m, 75/ c,_67;u=^^ju«, .Cx_67;i'+;i/75y Ci.67JU^;us> v 

iC I. ^7JV^M 7S./C,.^7)V^)\^&. t HD4^->Ci_6 7;i/=t^JU7 5y 

Ci_8 7;i/+;u*, c,_6 7;m4^>^c,_67>iw=^^;P75/Ci_67;p^;i/». 
(t:h*p+vCi_67;u+;u) (Ci_67;i/3^^c,_67;i/=^;w) 7 = yCi_ 
^7)v^)vm. Ci.,7)u^y-i}\^7B.yc,.^7)v^}m. c^.,,^mmmit 

7K^7>;u7j^-;u7a y c ,_67;i/4^;i/S, c i_67;ni^v;^7;i'^}^-;u7 5 y c 
l_67;^=l^;^S^ ;)!j;uA^'<;i'75y c,_6 7;u4^;i'S» n-7;u4^;1';^7;ua*^: 
'i';u75y c,.67;u=^;PS» n. N-v^7;w^;i/:«7;i//^^:<JU75y Ci_67 
;u=^^;i/*, 7^y^)\^^=^)\^7^/ Ci.67)V^)VM. N-7;P4^;i'X;P7i^r:;i/ 
75y c,_6 7;i/+;PS> n. N-v7;u=^^JUx;L'>j^-;i'7sy Ci_67;u+;u 
s, Ce_,4^§®^^W5iCi_e7;u+;u75y«, ^s^sci.67;u^;i^75 
/S. *;w^^'f;i/:t^vCi_6 7;i'4^;i/S, N-7;i'^;u*;UA'^-r;i':t=t^'> 
Ci_67;i^^;i'S, N. N->^7;u+;u;*7Jun^:-i';i'^4^->Ci_67;i'^;i'». 
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Ci_67;i/:3=|rv;^;i/4^-;U;r^v-Ci_67;i'^;i-S> C6_i4^Si^^«^ 

:t-^5/;<7;u7i^-;u;j-=^>'C,_67;i/+;i/S, C6_,4^#J^i^'fb7K^7>;p*-;L' 
7ay-c,_67;i/*y'f ;i'75y Ci.6 7;wu», Ci_67;i'3=^^">*;i'3}? 
-;P75y Ci_67;!/=^;u7= ys. 75/Ci.67;i/4^;i'75ys, Ci_67 
;m^;i/75y Ci_6 7;i/^;i/7 = y»> (c,_67Ji/=^rJi/) 75yCi_67;i/ 
+;u75ys, tiM^'>7s.y c,_^7A^)\^m. Ci_67;m^->;<j;i^jt^- 
;u7 5 / c ,_6 7;u=^^;i'S, c ,_6 7;i/4^;ux;u5j^-;P7$ y c ,_6 7>'i'=^;i-S. 
75 y c ,_6 7Ji/+;u;^jUJt^::i;u7 5 y c ,_6 7;i/4-;i'S. n-c ,_67;u=^^>ii/ 
75y c,-67;u=^^JU:*j;u3i^-;P75y Ci_67;i'=^^;ua. n, n-vCi_67 
;i/=\^;u75 y c ,_67;u4^;i/*;u4^::i;u7 5 y c i .67;u4^;us. ^i^li;^;!"!^ 
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,,^^mmit7ii^7)v^=^)\^ti)i^t^:^)i'7 5 y c ,.,7)i^)\^m. c,.,,^^ 
mmit7mio)vt^^)V7^yCi.^7)v^)iM. mmmti)v^-^)i7^y c,.^ 

7)\/^f^m. Ci_67JHi + v:t=^it'j;i'75/Ci.67JU+Jl^S, %)\^n^< 

N-Ci_67;Wi/:*7>'UA*t>r;u«, n, \^--^z^.^7)\/^)\^ti)\^n'^ 
Ci_67;i'^>'U-C3_8Vi?D7;i/^;i/:^;i/A^-i';ws. Cg.sv-^^D 
7ji/^;i/-Ci_67;u+;u:^7;p/\*t'r;u», Ci_6^# 
]^:^j;WN*t'f ;us> ^i^^;^7;i/xt?-;i/t H^\//^5^;i/», c^.i^l^mmmit 

^-fji/S, Ci_67;i/=^^;ux;i/7^n;uCi_67;w^ji/;<7;i/n^:-rji'S, c,_6 
7;i'=^^;i'7>ji'7iN-;uc,_67;i'=^;i'*;w\*=e<;us, k KP^>^7 5y;^j;i/4?- 

t H ^ y :^ ;i/3i^-;i/»x«N - c , _ e 7;p*;i' \i\iy'jyti 
5^:t3^;u5;u75 y -C6-l4^§^^^^t*^-^**>'^^^''^7^ c i_67 
^^^)\^ 5 c 1 _ 6 7;i/+;i/7 5 / - c e _ ^ 4^#]Ki^^b7K^ - ^ 
•tij ;i/7)^ - ;w7 5 y c , _ 6 7 >>u=^^;us. s ;i'7 ^ y - c e _ , 4 ^#Mi^<b7K 

^-:i!3;l/7j?-JU75 y C i_6 7;i'=^;i'S. JU- C ^-^7)V^)V7^J - c 

6 _ 1 4 ^#i^^^k7K^ - ;i/3i^-;u7 s y c 1 . 6 7;i'^;us, c , _ e 7;u* y ;u 

-mm^-:^>'l'^->'l^7$y C,_6 7Jl'=^Jl/S, {C2.f,7)VtiJ^ )V) 7 2. 

/c,.,7)i^)vm, >^ (c,_67;m^>'*ju4^r:;p) 7ay Ci_67;u^;p 
^;i/7^y;^>'U4<-JUS, Ci.67>'m^->7^y;^;i/4^^;us. (th*D4^ 

-» (Ci_6 7;U+>il^) 75y:<j;PzH-^S. (Ci.67;i/=J^>') (Ci_67 

75y*;i'3j?-;u«. n' -c,_6 7;u=^^;ut h*^>^y*;i'Jt^i:>'i/S> 

N' , N' -vCi.67;U+>'H:: K^vy*;!/4-N::i>'Ua. N. N' --JC^.^^ 
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c^rx*jpjj^-;u75y c,_67;^^;^-^i^s^cs, 7^^ Ci_67;wu-li 
N-c,_6 7;w4^;u7ay Ci_67;i^+;u-^i^!i^S, n. n-v' 

c,.^7An^i^-mmm^&. :<j;i.3j^^->-C2-s7;u^-;i'», :<f-=^vS 

67;u4^;ua> c,_ 6 7;!/ C2_67;u^-;w». *;i^^;i'S> C2.,7 

MJ^)\m. ;<j;U4^+vJl/S, ;*j;i/jH=^^v7Sy Ci_67;U4^;US, Ci_67 
;un^v;^;i/jJ^-;i/75/Ci_67Jl'+;i'S, jj-^^yS, -hnS» ->7y», 
75i^yS, C2_6 7;U^-;U:t=!r->S, hKD=^vS, 5^:t^rV», 7^y 

c,_6 7;i^+>iu7^ys. >'Ci_67;i'+;u7ay», 75yc,_67;i^^ 
Ci_67;m4^v*>'i/4^:iju«. ;^7>iuA^>rju», Ci_6 7;p^;i/;t»;i/A* 
vCi_67;i/=^^;i';b;i/A't<;i/S. ^^tijwi^^ )vm. c,.^7)v 
^)V^^ti)vn^^ )vm. i^Cy.^7)\/^)V^:^ti}vn=^^ C2.j7)Vii 
y-i';u75y», C2--,7}V-)] j-ov {c^.^7)V^}V) 7^ym. ^^c^-r 
7 )Vti y ^ )V7 =. y ^tC2.j7)\^ti/^)\^ (Ci_67;u4^;i/) 7^/S. 

M^)l72.ym. t^JV2.)\^ (Ci_67JWU) 75 yS, 5^:t4^JU5;i/75 y 

5^;^-;t^;ua;i/ (Ci_67;u4^;u) 75ys, C2_7 7;i';«3y'r;p3i-^'>», 
;^>ii.5;i^:t+vS> y;i/*yhS> c,.s7)V=¥)V^^&. c ,.,7)i^)i^7.)i 
7^=.)vm. c,_6 7;1'^;i^x;ujj^-;us> 75y;^Ji^3j-x-;i/S. c,.a7)\^^ 
;u7 5y7.;u7jNr;i.s, ':^c,_67Ji'=^r;i/75yx;ux}^-;uS, c,.^7)V^)v 

7.;u3rNii;i'7sy», Ci_6 7;i'^;u;^>'u*->'U (Ci_67;u4^;i/) 7syS;5^' 
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A. ?tm<Dmi-^^mMm mwMWj^m (i po ) <Dm^ 

Int. CM A61K3 1/3 5 1, 3 1/40. 3 1/4402, 
A61K3 1/44 0 6. 3 1/4 4 0 9, 3 1/4 7, 

A61K3 1/6 9 5, A61P2 5/2 8, 43/00, 

C07D2 1 5/1 2, 2 95/08, 

C07D2 9 5/2 0, 3 0 9/0 8, 3 1 1/5 6, 30 9/04. 

A61K3 1/3 5 2. 3 1/4 9 5. 3 1/5 3 7 5, 

C07D2 7 7/2 6, 2 7 7/7 0, 2 7 7/24. 

A61K3 1/4 26, 3 1/428, 3 1/1 6 6, 3 1/2 77, 

C07D2 6 3/3 2, A61K31/421. 

C07D26 3/20, A61K31/18, C07D2 3 5/2 8, 

C07D40 5/1 2, 40 1/1 2, 40 5/04, 4 1 3/06, 

C07D4I 3/04, 4 1 3/1 0, 4 1 7/ 1 2 , 4 0 9/ 1 2 , 

C07D4 1 3/1 2, 40 1/04, 2 1 3/3 2, 2 1 3/34, 

C07D20 7/3 3 3, 2 3 9/2 6, 30 7/3 8, 

C07D40 5/06, A61K3 1/44 3 3, 

C07D40 1/0 6, A61K3 1/4 5 4 5, 

C07D 3 3 3/1 8, A61K31/381, 

C07D3 3 5/02. A61K3 1/3 8 2, 3 1/44 3 6, 

A61K3 1/5 37 7, 3 1/44 3 9, 3 1/50 6, 

C07D319/06, A61K31/357 

Int. Cl' A61K3 1/3 5 1, 3 1/4 0, 3 1/4 4 0 2, 
A61K3 1/44 06, 3 1/440 9. 3 1/4 7, 
A61K3 1/6 9 5, A61P2 5/28. 43/00, 
CO 7D2 1 5/1 2,2 9 5/0 8, 

C07D2 9 5/2 0, 3 0 9/0 8, 3 1 1/5 6, 3 0 9/04, 

A61K3 1/3 5 2, 3 1/4 9 5, 3 1/5 3 7 5, 

C07D27 7/26, 2 7 7/70, 2 7 7/24, 

A61K3 1/4 2 6, 3 1/4 2 8, 3 1/1 6 6, 3 1/2 7 7, 

C07D26 3/32, A61K31/421, 

C07D26 3/20, A61K31/18, C07D23 5/2 8, 

C07D40 5/1 2, 40 1/1 2, 405/04, 4 1 3/06. 

C07D4 1 3/04, 4 1 3/1 0, 4 1 7/1 2, 4 0 9/1 2, 

C07D4 1 3/1 2, 4 0 1/04, 2 1 3/3 2, 2 1 3/34, 

C07D20 7/3 3 3, 2 3 9/2 6, 30 7/3 8, 

C07D4 0 5/0 6, A61K3 1/44 3 3, 

C07D40 1/06. A61K3 1/4 54 5. 

C07D3 3 3/1 8. A61K31/381, 

C07D3 3 5/0 2. A61K3 1/3 8 2, 3 1/44 3 6, 

A61K3 1/5 3 7 7, 3 1/44 3 9. 3 1/50 6. 

C07D319/06, A61K31/357 
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f^m\^x^xW(DiBimijmmi'^ii <^-cfe 9 . p c t 17^(2) (a) (orwc rmi 
39. 1 (iv) (DMst-i 0 . ^(Dm^m^mmtmmm^^-r^ ^ s:SL/iv^jtt#i(c^.-5 



3. □ ia*w®H ?i6JB»*o«5i8-cfco-cpcTaiiJ6.4(a)o»2:S:xt;f^3Xroa;eic 



1. □ mmxiii^m^iimm&^mi:-t^xmmf^izifiHvit<o-Q. znmmM^n^n. t-'<-cogBat^t6/j:s»* 



4. □ mmAi>i£'m^£mam^^mmmp^\ciAnL^jit)^^tiff>x. r<DHisiafi«^«, a*<o©ffl<os^n{rsB« 
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